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decisive therapy in a delicate matter 


brand of triclobisonium chloride CHLORIDE 


‘Uneinal (ream 


wide-spectrum microbicide 
antitrichomonal + antibacterial - antimonilial 


provides potent microbicidal action in vaginal infections, 
including trichomoniasis, moniliasis and nonspecific vaginitis 
Effective—Cured or markedly improved—within 2-3 weeks—86 per cent of 250 patients with various 
types of vaginal infections.' 
Broad spectrum—Pathogens included Trichomonas vaginalis, Candida albicans and Hemophilus 
vaginalis, as well as other gram-negative and gram-positive organisms.!* 
Safe—Closed-patch skin tests proved Triburon Chloride, the active ingredient of Triburon Vaginal 
Cream, “... to be nonirritating . . . not sensitizing. . . .”3 
Nonstaining, odorless Triburon Vaginal Cream is also suited for use during pregnancy, menstruation, 


for senile vaginitis with conjunctive therapy, for preoperative, postoperative and postpartum pro- 
phylaxis, after cauterization, conization, irradiation. 


Composition: Triburon Vaginal Cream contains 0.1% 
concentration of Triburon in a white, hydrophilic 
cream base. 


Dosage: One applicatorful of Triburon Vaginal Cream 
should be introduced into the vagina every night for 2 
weeks. If necessary, the course of therapy may be 
repeated, 


ROCHE LABORATORIES Division of Hoffmann-La Roche Inc ¢ Nutley 10 @ N. J. 


Caution: Triburon is virtually nonsensitizing and non- 
irritating but if evidence of sensitization occurs, use 
of the cream should be discontinued. 

Supplied: 3-ounce tubes with 18 disposable applicators. 
References: 1. J. J. McDonough and N. Mulla, to be pub- 
lished. 2. Reports on file, Roche Laboratories. 3. R. C. V. 
Robinson and L. E. Harmon, Antibiotics Annual 1958- 
1959, New York, Medical Encyclopedia, Inc., 1959. 
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for the 


pregnant patient who 


occasionally wishes she weren't 


‘Dexamyl’ Spansule capsules will both 
improve her mood and control her appetite—easing 
her adjustment to the dietary restrictions of 
pregnancy. One ‘Spansule’ capsule, taken in the 
morning, provides daylong effect. 


‘If your patient is listless and lethargic, 
‘Dexedrine’ Spansule capsules will provide 
a gentle stimulation, in addition to 

curbing appetite. 


Both Dexamyl* and Dexedrine? are available 
as tablets, elixir and Spansule* 
sustained release capsules. 


Sm th Kline & French 
Laboratories, Philadelphia 
*T.\\. Reg. U.S. Pat. Off. 


tT.M. Reg. U.S. Pat. Off. for 
dexiro-amphetamine sulfate, S.K.F. 
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ACIDTYPES from the Gelusil Family Album ! MOTHER 


When this was taken, Mother was lovely and poised—even 
though in the family way. In the genteel manner of her day, she 
concealed her condition well, although almost nothing could 
mask her recurrent ‘“‘heartburn.”’ 


Today pregnancy is no secret. Nor is effective treatment of 
accompanying gastric upset. You can assure your ladies-in- 
waiting full symptomatic relief . . . prompt, lasting and safe 

. with pleasant-tasting Gelusil, the antacid adsorbent 
Mother should have had. 


Gelusil is all antacid in action . . . contains no laxative . . . does 
not constipate. Prescribe Gelusil with confidence for every 
patient’s use at home and in the hospital. The choice of mod- 
ern physicians for every antacid need. 


GELUSIL 


antacid adsorbent 


MORRIS PLAINS. 
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@ Selective action on the emetic center 
@ “Excellent” or ‘‘good” relief 
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Specific effectiveness 
in morning sickness 
with 


MORNIDINE: 


Mornidine (brand of pipamazine), another achieve- 
ment of Searle Research, provides selective action 
on the vomiting center with very little drowsiness. 
Mornidine is extremely effective in morning sick- 
ness. In 145 pregnant patients, 91 per cent had “ex- 
cellent” or “good” relief from nausea and vomiting. 

Doses of 5 mg. at intervals of six to eight hours 
provide effective relief all day. Suggestion: first tab- 
let to be taken upon awakening. 

For patients unable to retain oral medication 
when first seen, Mornidine may be administered in- 
tramuscularly in doses of 5 mg. (1 cc.). 

G. D. Searle & Co., Chicago 80, Illinois. Research 
in the Service of Medicine. 


Page 9 


q 
| 

| 
| 


EDITORS: 


HOWARD C. TAYLOR, JR., Editor in Chief 
622 West 168th St., New York 32, N. Y. 


of JOHN I. BREWER, Editor 
303 East Chicago Ave., Chicago 11, IIl. 


ALLAN C. BARNES, Editor 


OBSTETRICS 2065 Adelbert Road, Cleveland 6, Ohio 


” Published by The C. V. Mosby Company 
A N D 3207 Washington Blvd., St. Louis 3, Mo. 


Pd 2 Office at St. Louis, Mo., 
G N E C O L O (; ¥ ce at st ouls 


Published Monthly. Subscriptions may begin at any time. 


Editorial Communications 


Submission of Contributions.—Manuscripts should in general be sent to a particular Editor, 
according to the following plan: If it was read betore one of the sponsoring societies or comes 
from abroad, to Dr. Howard C. Taylor, Jr.; if its source is from the Northeast, to Dr. Allan 
C. Barnes; if from the South, Middle West, or West, to Dr. John I. Brewer. The contributor 
may, however, if he wishes, address his manusc ript to any Editor of his selection, but the 
editorial staff ‘reserves the right to reassign papers from any source among themselves. Mem- 
bers of the Advisory Editorial Board may be consulted by the Editors upon suitability of papers 
submitted fdr publication. 

All articles published in this Journal must be contributed to it exclusively. If subsequently 
printed elsewhere (except in a volume of Society Transactions) due credit shall be given for 
original publication. The Editors expect all contributions to conform strictly to this rule. 

It is assumed by the Editors that articles emanating from a particular institution are sub- 
mitted with the approval of the requisite authority. 

Neither the Editors nor the publishers accept responsibility from the views and statements 
of authors as published in their original communications. 


Manuscripts.—Manuscripts should be typewritten on one side of the paper only, with double 
spacing and liberal margins. References should be placed at the end of the article and should 
conform to the style of the Quarterly Cumulative Index Medicus: viz., name of author, name 
of periodical, volume, page, and year, Illustrations accompanying manuscripts should be num- 
bered, provided with suitable legends, and marked lightly on the back with the author’s name. 
Authors should indicate on the manuscript the approximate position of tables and text figures. 


Ilustrations.—A reasonable number of halftone illustrations will be reproduced free of cost 
to the author, but special arrangements must be made with the Editors for color plates, elabo- 
rate tables, or extra illustrations. Copy for zinc cuts (such as pen drawings and charts) must 
be drawn and lettered in India ink or black typewriter ribbon (when the typewriter is used). 
Only good glossy photographic prints should be supplied for halftone work; original drawings, 
not photographs of them, should accompany the manuscript. 

Announcements.—Announcements of meetings must be received by the Editors at least 2 
months before the time of the meeting. 


Exchanges.—Contributions, letters, exchanges, reprints, and all other communications relat- 
ing to the Abstract section of the Journal should ‘be sent to Dr. Louis M. Hellman, State Uni- 
versity of New York, College of Medicine, 451 Clarkson Ave., Brooklyn 3, N. Y. 


Review of Books.—Books and monographs, native and foreign, on obstetrics, gynecology, 
and abdominal surgery, will be reviewed according to their merits and the space at disposal. 
Send books to Dr. Louis M. Hellman, State University of New York, College of Medicine, 451 
Clarkson Ave., Brooklyn 3, N. Y. 


Reprints.—Reprints of articles must be ordered from the publishers, The C. V. Mosby Co., 
3207 Washington Blvd., St. Louis 3, Mo., who will send their schedule of prices, Individual 
reprints of an article must be obtained through the author. 


Business Communications 


Business Communications.—All communications in regard to advertising, subscriptions, 
changes of address, etc., should be addressed to the publishers, The C. V. Mosby Co., 3207 
Washington Blvd., St. Louis 3, Mo. 

_ Subscription Rates.—United States and its Possessions $15.00, Students $7.50; Canada, 
Latin-America, and Spain $16.00, Students $8.50; Other Countries $17.50, Students $10. 00. Sin- 
gle copies $2.50 postpaid. Remittances for subse ription should be made by check, draft, post 
office or express money order, payable to this Journal. 

Publication Order.—The monthly issues of this Journal form two semiannual volumes; the 
index is in the last issue of the volume—in the June and December issues. 

Change of Address Notice.—Six weeks’ notice is required to effect a change of address. 
Kindly give the exact name under which a subscription is entered, and the full form of both 
old and new addresses, including the post office zone number. 

Advertisements.—Only products of known scientific value will be given space. 
first day of month preceding date of issue. Advertising rates and page 
application. 

Bound Volumes.—Publishers’ Authorized Bindery Service, 5811 West Division Street, Chi- 
cago 51, Ill., will quote prices for binding complete volumes in permanent buckram. 


Forms close 
sizes will be given on 


Page 10 


WY 


EFFECTIVE, DEPENDABLE THERAPY FOR VAGINITIS 


results for 
trichomoniasis 
have been best 
and more 
consistent’ 
using 
Floraquin...° 


Floraquin eliminates 
trichomonal and mycotic infection; 
restores normal vaginal acidity 


Leukorrhea is by far the most frequent symp- 
tom of vaginitis; trichomonads and monilia are 
the most common causes. Many authors have 
reported? trichomonal protozoa in the vagina 
of 25 per cent of obstetric and gynecologic 
patients. Increased use of broad spectrum 
antibiotics has resulted in a sharp rise in the 
incidence of monilial infections. 

Floraquin effectively eradicates both tricho- 
monal and monilial vaginal infections through 
the action of its Diodoquin® content. Floraquin 
also furnishes boric acid and sugar to restore 
the normal vaginal acidity which inhibits patho- 


gens and favors the growth of protective Déder- 
lein bacilli. 

Pitt! recommends vaginal insufflation of 
Floraquin powder daily for three to five days, 
followed by acid douches and the daily inser- 
tion of Floraquin vaginal tablets throughout one 
or two menstrual cycles. G. D. Searle & Co., 
Chicago 80, Illinois. Research in the Service of 
Medicine. 


1. Pitt, M. B.: Leukorrhea. Causes and Management, J. M 
A. Alabama 25:182 (Feb.) 1956, 

2. Parker, R. T.; Jones, C. P., and Thomas, W. L.: Pruritus 
Vulvae, North Carolina M. J. 16:570 (Dec.) 1955. 
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+ Sklar Needle Holders incorporate Tungsten 
Carbide (T-C) as an integral part of the jaws. 
' This revolutionary development eliminates the 
| 1 Wy many disadvantages of welded inserts. 


\¢ T-C Jaws Assure.... 
| HOLDERS POSITIVE GRIP... The extremely hard 
surface and extra fine serrations prevent 
TC-JAWS 
(Pat. Appl’d. for) d 4 rotation of suture needles without indenting 
B t 
DEPENDABILITY . . . No inserts to loosen or 


Mayo 6”—7"—8" [fF \ fall out... original temper and strength of 


Masson. ; \ jaws is preserved. 
|  Sarot | 
To distinguish T-C Needle Holders from the 
Heaney : standard instruments, the handles are cop- 


per plated for ready identification. 


Stainless Steel 


7 These superior and dependable instruments 
tf are priced slightly higher than our standard 
pattern Needle Holders. 


Available through 
accredited surgical 
supply distributors 


LONG ISLAND CITY, NEW YORK 
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THE STUART COMPANY 
PASADENA, CALIFORNIA 


mvicel 
1 TO 3 TABLETS PER DAY 

Amvicel provides flexible dosage ideal for controlling the appetite at spe- 
cific times, either before meal-time or at snack-time. fay 
EACH AMVICEL TABLET CONTAINS: (UT 
to inhibit appetite 

to offset nervous stimulation 

to provide bulk LO mea 

Methylcellulose .......... TT 
plus 9 vitamins and 7 minerals to provide important nutrients often deficient 7 ) 
in a restricted diet. cl Ppe t ute 
SUGGESTED DOSAGE: One to three tablets daily. One tablet to be taken 
one-half to one hour before each meal. CON t rol 
SUPPLIED: Bottles of 100 and 1000 dark red capsule-shaped tablets at all i 
pharmacies. 
Low in cost to your patients. 
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: Amvicel-X tablet taken after arising releases the 
weigh! control factors over a 10-12 hour period 
TABLET CONTAINS IN EXTENDED RELEASE FORM: 
|. plus 9 vitamins and 7 minerals to provide important nutrie pee eae 
‘ 'D, MINERALS: Colcium, 225mg, Con | 
USP units; C, 75 mg.; By, 3 mg.; per, 0.75 mg. Iron, 10. mg; Iodine, 
By 3 By, 0.5 mg.; Biz os mg.; Manganese, 1 mg; i] 
Niccinamide, 30 mg.; phorus, 90 mg.; Zinc, O.3mg 4 
Stuart's ebsorption-enhancing on afromCobslamin) 
SUPPLIED: Bottles of 100 and 500 orange capsule-shaped mvicel- 
i 
Amvicel | 
| 
| 
| 
j 
| 
| 
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When there’s a Pram 
in her future... 

she'll need 
‘mt PRAMILETS 
today 
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ABBOTT 


An announcement, Doctor, appropriate to the 
next blessed event at which you'll preside... 


vw PRAMILETS 


COMPREHENSIVE VITAMIN-MINERAL SUPPORT WITH JUST 1 FILMTAB DAILY 


Now, with new Pramilets, mothers-to-be can rejoice—and with good reason! 
For, with an adequate diet, a single Pramilets Filmtab daily may provide all 
the nutritional support needed in pregnancy. 

Each Pramilets combines: a good supplemental dosage of phosphorus-free 
calcium, important iron—in the form of ferrous fumarate—plus all the other 
necessary prenatal supplements. Fact of the matter is, there’s no better vitamin- 
mineral formula available for achieving optimum nutrition in pregnancy. All 
this in a compact, easy-to-swallow Filmtab. 


Has the new Pramilets professional sample come your way yet, 
Doctor ? Watch your mail—or ask your Abbott Representative. 


PRAMILETS FORTHE LADY WITH A PRAM IN HER FUTURE! 


909124 @FILMTAB——FILM-SEALED TABLETS, ABBOTT; U.S. PAT. NO. 2,861,085 
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IN 
STRESS 
CONDITIONS 


Cardiovascular diseases 
Metabolic diseases 


CAPILLARY AND 
VASCULAR DAMAGE ARE 


COMMON FINDINGS 


In these stress conditions whether caused by 
nutritional deficiencies, environment, drugs, 
chemicals, toxins, virus or infections 
HESPERIDIN, HESPERIDIN METHYL CHALCONE 
or LEMON BIOFLAVONOID COMPLEX 
are indicated as therapeutic adjuncts for 
the control and management of the associated 
capillary and vascular damage. 


Sunkist and Exchange Brand Hesperidin - 
and Lemon Bioflavonoid Complex Sunkist Growers 


are available to the medical profession PRODUCTS SALES DEPARTMENT 
PHARMACEUTICAL DIVISION 


in specialty formulations developed by 


leading pharmaceutical manufacturers. 
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Standard 
preoperative procedure 
to control bleeding 


SALICYLATE 


(Brand of carbazochrome salicylate) 


OPERATING ROOM Proven ettective by 


over four years of clinical use, 


millions of doses 


In hemostasis blood clotting is only 
one factor. Restoration of capillary 
integrity is of primary import- 
ance.' Adrenosem controls bleed- 
ing and oozing by decreasing exces- 
sive capillary permeability and pro- 
moting the retraction of severed 
capillary ends.!*° 


Surgical Use 
Adrenosem is recommended pre- 
where bleeding presents 
roblem. Minimal bleeding pro- 
es a clearer operative field and 
facilitates operative procedures.**.% 
Postoperatively, it lessens the need 
for transfused 


Medical Use 
Adrenosem is an effective hemostatic 
where vascular anomalies exist, such 
as telangi , purpuras, epistaxis, 
and others. 1-8,6,0-11,27-29 At recom- 
mended dosage levels there are no 
Ampuls, 1 cc., 5 mg.; 
lets, 1 and 2.5 mg.; Syrup, each 
5 ce., 2. 5 mg. Potency of all dosage 
forms i is stated in terms of the active 
ingredient, adrenochrome mono- 
semicarbazone. 


Write for descriptive literature and dosage 
schedules 


*U. S. Pat. 2581850, 2506294 


THE s. E. MASSENGILL COMPANY 
BRISTOL, TENNESSEE NEW YORK KANSAS CITY SAN FRANCISCO 
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(drenosem 


SALICYLATE 


(Brand of carbazochrome salicylate) 


effective in more than 
200 clinical disorders 


Adrenosem has proved effective, both prophylactically 
and therapeutically, in numerous operative procedures 
| and pathological conditions. Following is a partial 

list of the many indications for Adrenosem. 


tonsillectomy adenoidectomy pharyngectomy masioidectomy 


rectomy myoplasty septectomy turbinectomy rhinoplasty laryngectomy epig 


‘onchotomy tracheoplasty tracheoston y pneumonectomy pleurectomy 


why pericardiorrhaphy splenectomy Matoplasty cheiloplasty wvulectomy 
proctectomy proctopexy sphincierd 
hernioplasty atectomy vulvectomy hysterectom 
traction skin grafts lor Bgermabrasion gastrointestinal bleed 


axis metrorrhagia nl ooze antepartum and postpart 


edulin, dicumerol or x-ray thera 


BRISTOL, TENNESSEE - NEW YORK + KANSAS CITY + SAN FRANCISCO 
1, Reshom, Ju Arvest of Chares € 11. Poole, J. C1 Control of Hemorhoge from 21. 
Thomas, the Nowe, and Trost, Med. Times 8611226 96751 
Meon Bleeding Time, J. 2. 22. w S.: Control of 

3. Sharber, D. A; The Control of Bleeding,  Dentiry 15:56 [Sep 
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the ition of in 25. A. Hand 
Hemostat Carbarochrome est. J. Treatment 8:385 (Mer., 1957). Diobetic A.M. A. Arch, of Ophth. 
6. ond Ga Cc Med. J. 30:381 1956). 26. Proctor, D. F. < 
| Preliminary, apart on Adrenovem 7. M. S. and Lerner, S. Unsol- ing Following Tonsil and Operations, 
for Controt ved Problem of the Tonsils and Adenoids, The Trans. Amer. Acad. Ophthal, Otoleryngol 
dental Asm. ond Nev. Dental Assn. Med. Clinics of MN. Amer. 40:1749 (Nov., 62:592 (July-Aug., 1958). 
163 1955), 1a Grose, 27. Allan J. Control of in 
of » E: Medical Care of the Child Po- Familial Teo 
5 A 
| A. Arch, 955). Orel Sore. Orel 29. Feinblett, T. M., Feinblott, H. M. and Fer. 
10, Posie, Ca on Poth, Uune, 1955), E. As Seccessfel Now Surgical Uses of 
Cor Med’ 1790 thors 1950). Orel Med. Orel Pam. 10.52 19571 


: 
on Capillary hemorrhage during h | 
angiectasia hemorrhé subarachnoid hemorrhage ecchymosis 
‘erry, 1. Go Better 4 % 
for the Advancement of Science 


CINCINNATI 3, OHIO 


first born later birth orde : 


ULTIPARAS the tendency 


toward anemia 


90.8% 


anemic anemic 


meet her greater needs for diet supplementation 


... specify Natalins Com prehensive 


Vitamins and minerals, Mead Johnson 


Natalins Bas 


Vitamins and minerals, Mead Johnson 


both extra-generous in iron, ascorbic acid and calcium 


A study' of 461 infants, age 3 months to 114 years, 
has shown a 26% greater incidence of anemia in 
second, third, and later children than in first-born 
children. “‘A plausible explanation . .. was that the 
successive siblings suffered increasingly severe iron 
deficiency because the mother’s iron stores were 
depleted by successive pregnancies.” 


1, Guest, G. M., and Brown, E. W.: A.M.A, Am. J. Dis. Child. 93: 486 (May) 1957. 


Natalins Comprehensive tablets supply 12 vitamins 
and minerals, and Natalins Basic tablets supply 4 
vitamins and minerals. Both are formulated to meet 
the special needs of multiparas by supplying g°n- 
erous amounts of elemental iron (40 mg. per tabl:t), 
ascorbic acid (100 mg. per tablet) and calci im 
(250 mg. per tablet). 

Convenient one-a-day tablet dosage. 

Both formulations phosphorus-free. 


Mead Johnson 


Symbol of service in medicine 
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“SADDLE BLOCK 
ANESTHESIA 


XYLOCAINE HAS THESE ADVANTAGES - 


© Low binding affinity minimizes potential nerve injury. 
e Anesthetic effect is routinely rapid, profound and well tolerated. 


@ It is completely stable in the presence of spinal fluid. 


The duration of “Xylocaine spinal” (60-90 minutes, followed by 
an additional 40 minutes of analgesia) is ideally suitable for 
obstetrical, gynecological and urological procedures, and for 
surgery of the lower abdomen. Complete information regarding 
administration and dosage available on request. 


Specially packed for spinal anesthesia in 2 cc. color break 
ampules; Xylocaine HCI 5% with glucose 7.5%, a sterile hyper- 
baric solution sp.g. 1.030-1.035. 


ASTRA PHARMACEUTICAL PRODUCTS, INC., WORCESTER 6, MASS., U.S.A. 


XYLOCAINE’ HCI 5% 


(brand of lidocaine*) WITH GLUCOSE 7.5% 


U.S. PAT. NO. 2,441,498 MADE IN U.S.A. 
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BASIC 


THERAPY 


troubled by 

\\) chafing 
irritations 
lacerations 
‘ulcerations 
ms 


rawness 


OD SITIN. 


(OINTMENT 
_ THE PIONEER EXTERNAL 
| (GOD. LIVER OIL THERAPY 


profession al sa les sitin Ointment on request 


NY, 812 BRANCH AVE., PROVIDENCE 4, R. I. 
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Pregnancy 
can be made 
a happier 


Miltown therapy resulted in complete 
relief from symptoms in 88% of 164 
pregnant women complaining of in- 
somnia, anxiety and emotional upsets." 


MILTOWN RELIEVES BOTH MENTAL AND MUSCULAR TENSION 


™ causes no adverse effects on circula- * meprobamate (Wallace) 
tory system, G.I. tract, respiration, or OW 1° 
other autonomic function 


Available in 400 mg. scored and 200 mg. sugar-coated 
Bdoes not im pair mental faculties, tablets; bottles of 50. Also available as MEPROSPAN* (200 


motor control or normal behavior mg. meprobamate continuous release capsules). 
1. Belafsky, H. A., Breslow, S. and Shangold, J. E.: 


Meprobamate in pregnancy. Obst. & Gynec. 9:703, June 
well tolerated throughout pregnancy’ 1957. 


pone @) WALLACE LABORATORIES, New Brunswick, N. J. 
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GREATER 
PATIE 
COMFORT 
DYCLONE 


dyclonine hydrochloride 


the unsurpassed topical anesthetic 


for 

instrumentations 

examinations 

pain 

pruritus 

DYCLONE does more...safely...than any 
other topical anesthetic because it is 
fast-acting 

long-acting 

antibacterial 

antifungal 

nonsensitizing 

supply... Dyclone Creme, tubes of 1 02. with 


rectal applicator. Dyclone Solution, bottles 
of 1 and 8 oz. 


PITMAN-MOORE COMPANY 
DIVISION OF ALLIED LABORATORIES, INC. 
INDIANAPOLIS 6, INDIANA 
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FOR Proven Menopausal BeNeFits 
with extra relief from anxiety and tension 


The vast majority of meno- 
pausal women, especially 
on the first visit, are nerv- 
ous, apprehensive, and 
tense. PMB-200 or PMB- 
400 gives your patient the 
advantage of extra relief 
from anxiety and tension, 
particularly when the pa- 
tient is “high strung,” un- 
der prolonged emotional 
stress, or when psychogenic 
manifestations are acute. 


Proven menopausal bene- 
fits are confirmed by the 
wide clinical acceptance of 


September, 1959 


“Premarin,” specifically 
for the relief of hot flushes 
and other symptoms of es- 
trogen deficiency, together 
with the well established 
tranquilizing efficacy of 
meprobamate. 


Two potencies to meet the 
needs of your patients: 


“PREMARIN@ WITH MEPROBAMATE* 


PMB-200—Each tablet 
contains conjugated estro- 
gens equine (“Premarin”) 
0.4 mg., and 200 mg. of 
meprobamate. When 
greater tranquilization is 
necessary you can pre- 
scribe PMB-400 — Each 
tablet contains conjugated 
estrogens equine (““Prem- 
arin’) 0.4 mg., and 400 mg. 
of meprobamate. Both 
potencies are available in 
bottles of 60 and 500 


AYERST LABORATORIES 


NewYork16,N.Y., Montreal,Canada 


9917 


SMEPROBAMATE, LICENSED UNDER U. 8. PAT. NO. 2,724,720, 


£4 
4 4 
Page 25 


prevent “morning sickness’ 
the night before... 


Bendectin 


Just 2 Bendectin tablets at bedtime. In clinical trials,!-° this Pc sc hedule 


relieved morning sickness symptoms in more than 95% of cases. 


Bendectin combines three complementary therapeutic actions: antispasmodic/anti 
nauseant/pyridoxine supplementation to prevent this annoying discomfort 


1, Nulsen, R, O.: Ohio State Med. J. 53:665, 1957. 2. Personal communications: 1956-57. 
the 7 : 3. Towne, J. E.: Internat. Rec. of Med. 171:584, 1958. 


weight THE WM. S. MERRELL COMPANY 
problem in ¥ Merrell 


NEW YORK °* CINCINNATI « ST, THOMAS, ONTARIO 
pregnancy 


TRADEMARKS: BENOECTIN®@, ‘TENUATE’ 


to 
control 


“wae 
* 
4 
i 
# & 
TEN UATE 


the true specific 
for 


monilial vaginiirs 


start therapy 
with GENTIA-JEL 
... at works 
when others fail 


WESTWOOD PHARMACEUTICALS " Butfate 13, New York 
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GENTIA-J EL 


the true specific 
for monilial vaginitis 


Gentian violet is the most effective agent 

known for the destruction of Monilia al- 
bicans. Numerous nonstaining prepara- 

_ tions have been used in treating vaginal 
moniliasis but have proven far less 
effective than gentian violet. 


Gentia-jel's effectiveness is proved by 
its rate of cures during the last trimester 
of pregnancy, when mycotic infections 

are most difficult to cure. Gentia-jel is 
shown to be over 93% clinically effective, 

and has been used successfully in hun- 
1 dreds of cases refractory to other 
| therapies. 


Monilial reinfection is avoided with 
| Gentia-jel by eliminating two major 
| causes: (1) there is no manual introduc- 
tion of tablets or suppositories into the 
i vagina and (2) applicators are never re- 
| used, but discarded. 


And, Gentia-jel is easy for your patients 
to use. (1) Prior to retiring for the night, 
patients lie back with knees flexed, insert 
applicator and instill Gentia-jel. (2) Ap- 
plicator is removed and discarded and a 
vaginal tampon or pledget of cotton is 
inserted in the introitus. A sanitary pad 
should be worn, 


Treatment should be continued over 12 
' days to assure a negative smear. 


Gentia-jel is supplied in packages of 12 
single-dose disposable applicators, 


WESTWOOD PHARMACEUTICALS Buffalo 13, New York 
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Unlike tranquilizers, sedatives and analgesics, DIAMOX con- 
trols premenstrual tension by direct physiologic action. 


dvn am iC in Working at the electrolyte level, DIAMOX gently mobilizes 


fluid and prevents accumulation in body tissue. 


premenstrual The usual pattern of tension and discomfort is simply 


overcome by a single DIAMOX tablet each morning for 


tension 6 to 10 days before menstruation. 


Supplied: Scored tablets of 250 mg.; Vials of 500 mg. 
for parenteral use. 


prevents 
symptoms 


before 
they occur 


REGULATING 
DIURETIC 


LEDERLE LABORATORIES, a Divisi on of AMERICAN CYANAMID COMPANY, Pear it ‘Riv 
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the case against the catheter 


“At times the catheter is indispensable for therapy, and there are many 
good indications for its use. Nevertheless the deeision to use this 
shonld he with the k lves risk 
Instrument snould be Made with tne kKnowileage that it Involves Tis 


of producing a serious disease which is often diffieult to treat, 


“The belief is widely held that, with proper preeautions, or that by 
1g prophylactic chemotherapy, thé risk of-infeetion is negligible, 


or that at worst, simpie CYSTITIS 1S tne ONY NaZa} d. There 18, 


however, rea to argue that, despite observation of the most 
careful tech ie, infection ofthe bladder not infrequently results 
from catheterization, and that this can lead to pyelonephritisya 
disease of unquestioned gravity.” 


“What is the basis for suggesting that bacteria may be introduced 


into the bladder urine during a simple catheterization, despite the 
most careful antiseptic and aseptic technique? Certainly the @atheter 
thorough cleansing of the surfaces around the 


uld kill or wash away most of the bacteria 


= 
f 


residing there. The difficulty is that: the urethral channel through 
which the catheter has to pass is not always sterile, 


nor can iv f PACLILY We sterlilzZed. 


| 


catheterization 
can 
often be replaced by 


Urecholine 


Chloride 
(Bethanechol Chloride} 


Without subjecting the patient to the discomfort and risk of infection inherent 
in catheterization, ‘Urecholine’ rapidly facilitates micturition by inducing mus- 
cular contractions of the bladder. 

Therapeutically, ‘Urecholine’ is widely used in urinary retention secondary to: 
surgery or childbirth, chronic urinary infections due to atony without obstruc- 
tion, and neurogenic bladder. Prophylactically, giving ‘Urecholine’ soon after 
surgery or childbirth often prevents the development of urinary retention. 


: 
== 

t 

= capacity = 250cc 


== 
=e 


= capacity 


375 ec 


Recording of normal intracystic pressure. When physiological 
capacity of bladder is reached, contraction occurs and desire 
to urinate is felt. When the desire is suppressed, as in this 
case, the bladder relaxes but is followed by a stronger con- 
traction and a sense of urgency.* 


*Urecholine’ has a powerful action on the bladder, as seen 
in this recording of intracystic pressure taken ten minutes 
after 5 mg. ‘Urecholine’ was given subcutaneously. Note that 
the bladder contractions are stronger than in the control 
tracing.* 


Other indications: Prophylaxis and therapy of postoperative and postpartum abdominal distention; gastric 
atony and retention following vagotomy and other surgical procedures; megacolon; to counteract such side 
effects of ganglionic blocking drugs as paralytic ileus and urinary retention. 


Administration and dosage: Usual oral dosage is 10 to 30 mg. three or four times daily. Usual subcutaneous 
dosage is 5 mg. three or four times daily. 


Supplied: 5 mg. and 10 mg. tablets, bottles of 100. 1-ce. ampuls containing 5 mg. 
URECHOLINE is a trademark of Merck & Co., Ine. 


*Fillman, E. M.: Bladder action, J. Kansas M. Soc. 59:352, Aug. 1958 


mOo MERCK SHARP & DOHME, DIVISION OF MERCK & CO., Inc., PHILADELPHIA 1, PA. 
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in pregnancy 


keep her spirits up 


and her breakfast down... 
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Compazine* Spansule' 


protects against “morning sickness” 


One “Compazine’ Spansule capsule at bedtime provides prompt antiemetic 
action that lasts throughout the night and into the morning—thus 
protecting against “morning sickness.” 


preserves emotional stability 


One ‘Compazine’ Spansule capsule on arising provides a daylong calming 
effect that helps keep your pregnant patient on an even emotional keel. 
Anxiety and irritability are controlled, yet your patient stays alert . . . 
able to carry on her normal activities without feeling “slowed down,” 
either mentally or physically. 


Also available: “Compazine’ Tablets, Ampon, Multiple dose vials, 
Syrup and Suppositories. 


@ SMITH KLINE & FRENCH LABORATORIES, PHILADELPHIA 


*T.M. Reg. U.S. Pat. Off. for prochlorperazine, $.K.F. 
tT.M. Reg. U.S. Pat. Off. for sustained telease capsules, $.K.Fs 
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There are more than 


4,000,000 


term pregnancies 
in the U.S. A.each year’ 


. and a large percentage of these 
expectant mothers are subject to 
constipation. 


“With child” in most cases means “with 
physiologic constipation.” This distressing condition 


. usually results from insufficient exercise, 

3 way action faulty diet, and intra-abdominal pres- 
CHOLERETIC sures. Caroid and Bile Salts Tablets are 
particularly effective in treating the con- 

DIGESTANT stipation of pregnancy. The bile salts 
help overcome biliary stasis; Caroid, a 

LAXATIVE potent enzyme, increases protein diges- 

for treating tion as much as 15%; and mild laxatives 


constipation of pregnancy 


improve peristaltic rhythm and tone — 
producing soft, easily passed stools. 


1. Statistical Abstract of the United States, ed. 78, U. S. Department of Commerce, Bureau of 
the Census, 1957, p. 56. e 2. Daro, A. F.; Gollin, H. A., and Nora, E. G., Jr. The treatment 
of constipation during pregnancy: Studies on phenolphthalein, Am. J. Gastroenterol. 28:413 
(Oct.) 1957. 


Caroid’ and Bile Salts Tablets 


RESTORE REGULARITY WITHOUT IRRITATION, GRIPING OR FLATULENCE 


SAMPLES ON REQUEST 


AMERICAN FERMENT Co., INc. + 1450 Broadway +: New York 18, N. Y. 
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Now 
in inflammatory anorectal disorders... 


The Promise of Greater Relief 


the first suppository to contain 


hydrocortisone for effective control of proctitis 


e@ Proctitis accompanying ulcerative colitis 

e Radiation proctitis 

® Postoperative scar tissue with inflammatory reaction 
e Acute and chronic nonspecific proctitis 

e Acute internal hemorrhoids 

® Medication proctitis 

Cryptitis 


Ulcerative Colitis Radiation Proctitis Guar Tinens 


Supplied: Suppositories, a ® 
boxes of 12. Each supposi- 
tory contains 10 mg. hydro- 
cortisone acetate, 15 mg. 
extract belladonna (0.19 


mg. equiv. total alkaloids), 

3 mg. ephedrine sulfate, 

muth oxyiodide, bismuth 
subcarbonate, and balsam ee 
peru in an oleaginous base. 
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Because women during pregnancy are 
particularly prone to secondary fungal 
infection, they benefit from the extra 
protection of nystatin. 


Cosa-Tetracyn® (glucosamine- potenti- 
ated tetracycline) provides peak levels 
of antibiotic activity against a broad 
range of susceptible organisms. 


Nystatin provides specific protection 
against overgrowth of Candida albicans. 


Cosa-TETRASTATIN provides tetracy- 
cline effectiveness with minimum risk 
of moniliasis. 


PART I¢ 


for the 


patient 
who requires 
antibiotic 


glucosamine-pote ne with nystat 


Supplied: 

Capsules Oral Suspension 

(pink & black) (orange-pineapple 

250 mg. flavor), 2 oz. bottle, 

Cosa -Tetracyn plus each tsp. (5 cc.) 

250,000 u. nystatin contains 125 mg. 
Cosa-Tetracyn plus 
125,000 u. nystatin 


A Professional Information Booklet provid- 
ing complete details on Cosa-Tetrastatin is 
available on request. 


(Pfizer) Science for the world’s well-being” 


PFIZER LABORATORIES 
Division, Chas. Pfizer & Co., Inc. 
Brooklyn 6, N.Y. 
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THE 
ACID VAGINAL DOUCHE 
BUFFERED 


T 
Mildly astringent 
AN ACID pH soothing inflamed tissue 
Low surface tension 
ffectively penetrating 
vaginal folds 


~ “Clean” refreshing odor 
assuring patient acceptance 


Valuable adjunct in man- 
agement of monilia, tri- 
chomonas, staphylococ- 
cus and 


See reverse side for detail. ’ vaginal infections. 


MASSENGIGLI POWDER 


”) 


GILL COW 
city 4 


Le 
Tk 


massengill 
powder 


The BUFFERED 
acid vaginal douche 


Medical dictionaries define it as a substance 
which, added to a solution, causes resistance to 
any change of hydrogen-ion concentration 
(pH) when either acid or alkali is added. 


The normal vagina has a pH of 3 to 4.5. This low pH inhibits growth of most 
pathogenic invaders. Usually, an infection will cause the pH to rise to the neutral 
or alkaline range which favors the multiplication of pathogens. 


The alkaline mucosa neutralizes a simple, unbuffered acid douche, like vinegar, 
within 30 minutes. 

In contrast, the buffered-acid douche solution of Massengill Powder (pH 3.5-4.5) 
resists neutralizing. The normal, low pH is maintained for 4 to 6 hours and as long 
as 24 hours in recumbent patients. This low pH inhibits the propagation of monilia, 
trichomonas vaginalis and pathogenic bacteria. However, the beneficial Déderlein 
bacillus thrives in this pH range. 


tt ASSENGILL COMPANY 


Bristol, Tennessee * New York * Kansas City * San Francisco 
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It takes time to establish a practice. This delay 
in income is only one of the financial burdens the 
physician must bear. From his education to 
his retirement he is beset with problems which 
other men never face. 


Mutual Benefit Life has a special solution to 
these problems, gained from more than a century 
of service to men in the medical professions. 
Through this experience, Mutual Benefit Life can 
help you meet your present and future needs with 
TRUE SECURITY—conmpplete financial protec- 
tion offered only by Mutual Benefit Life. 


Your Mutual Benefit Life man will be happy 
to outline a personal plan for your family’s 
TRUE SECURITY. His financial advice is yours 
without obligation. Why not call him soon. 


MUTUAL BENEFIT 


[| Insurance Company 
for TRUE SECURITY 


because 
you start 

with empty 
chairs... 


4 


MUTUAL BENEFIT LIFE’S 
FINANCIAL PLANNING FOR 
YOU AND YOUR FAMILY 


Send this coupon for your free copy of an analysis 

of the medical profession's financial problems and 

their solution. This is not only an insurance booklet 

but an overall handbook showing how you can keep 

more of your earnings. The use of this coupon does 
Vv not obligate vou in any way. 


THE MUTUAL BENEFIT LIFE INSURANCE COMPANY 
AGENCY DEPT. AOG-3 
NEWARK 1, NEW JERSEY 
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To open--break off tip 


discard 
empty tube 


new single-use KY steri Lubricant 


guarantees a sterile jelly for each application. No lost caps 
... no contamination. 


ANOTHER QUALITY PRODUCT FROM THE RESEARCH LABORATORIES OF 


| | | | © J&) 1957 
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NEW 
INDICATION 


‘To control nausea and 
vomiting of pregnancy 
...to relieve accompany- 
Ing discomfort 


Investigators report that ‘Combid’ Spansule capsules: 


] control nausea and vomiting of pregnancy all day and all night 
¢ with just one dose q12h 


y) reduce spasm and hypersecretion and thus relieve accompanying 
¢ heartburn, distention and discomfort 


3 allay anxiety and tension often seen with nausea and vomiting 
¢ of pregnancy 


Each ‘Combid’ Spansule capsule contains: 
e the anticholinergic Darbid® (brand of isopropamide), 5 mg. 
e the tranquilizer-antiemetic Compazine® (brand of prochlorperazine), 10 mg. 


ZSMITH 


Combid Spansule KLINE & 


FRENCH 
“bid. 


brand of sustained release capsules 
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Increased Hemoglobin 


with 
Roncovite-MF 


LEGEND: : (gm./100 cc.) 


\) Patients receiving ferrous sulfate 
200 mg. q.i.d. showed average 
increase in hemoglobin of 1.5 gm. 


Patients receiving Roncovite-MF 

(15 meg. cobalt chloride and 100 mg. 

ferrous sulfate) showed average 

i n hemoglobin of 2.7 gm. 

— < fecreased Hemoglobin 


with FeSO. 
cc.) 


improved 
iron 
utilization 
inanemia 


RUN 


Each tablet contains: Cobalt chloride (Cobalt as Co....3.7 mg.)...15 mg. Ferrous sulfate, exsiccated...100 mg. 


Improves iron utilization by enhancing the formation 
of erythropoietin, the erythropoietic hormone 


Recent research''* again emphasizes the role of cobalt as the 
only clinically proved agent which enhances erythropoietin formation. 

The acceleration of erythropoiesis with Roncovite therapy pro- 
vides optimal utilization of iron. 

Acting through this physiologic mechanism, Roncovite (cobalt- 
iron) therapy results in an increased production of red cells and hemo- 
globin—a better blood picture—a faster, more complete response than 
iron alone inthe common hypochromic anemias— menstrual anemia 
—anemia of pregnancy— nutritional anemia of infancy—and in anemia 
due to chronic infection or inflammation. °*:+:>:°:7:® 


(1) Goldwasser, E.; Jacobson, L. O.; Fried, W., and Pizak, L. F.: Blood 13:55 (Jan.) 1958. (2) Gurney, C. W.: 
Jacobson, L. O., and Goldwasser, E.: Ann. Int. Med. 49:363 (Aug.) 1958. (3) Korst, D. R.; Bishop, R. C., and 
Bethell, F. H.: J. Lab. & Clin. Med. 52:364 (Sept.) 1958. (4) Ausman, D. C.: Journal-Lancet 76:290 (Oct.) 
1956. (5) Holly, R. G.: Obst. & Gynec. 9:299 (Mar.) 1957. (6) Holly, R. G.: Clin. Obst. & Gynec. 1:15 (Mar.) 1958. 
(7) Diamond, E. F.; Gonzales, F., and Pisani, A.: Illinois M. J. 113:154 (April) 1958. (8) Hill, JU. M.; La Jous, J., 
and Sebastian, F. J.: Texas J. Med. 51:686 (Oct.) 1955. 


LLOYD BROTHERS, INC.| e CINCINNATI 3, OHIO 
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TARGET ACTION 


® 
selective peristaltic stimulant - smooth, overnight action 
-no griping - well tolerated - non-habituating 
Available in 75 mg. scored tablets and suspension. 


(1, 8-dibydroxyanthraquinone) 


e Double-strength capsules for maximum economy 


and convenience. 
(Dorbane, 50 mg. + diocty] sodium sulfosuccinate, 100 mg.)* 


2 For lower dosage and in children. 
Available in capsules and suspension, 
(Dorbane, 25 mg. + dioctyl sodium sulfosuccinate, 50 mg.)* 


*In proportions proved optimal by clinical trial in over 550 cases. 
(Marks, M. M.: Clin. Med. 4:151, 1957.) 


( Schenfabs ) SCHENLABS PHARMACEUTICALS, INC » New York 1, N. Y.. Manufacturers of NEUTRAPEN® for penicillin reactions. 


@TRADEMARKS REG. U.S. PAT. OFF. DORBANTYL FORMULA PATENTED 64959 
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WITH VESPRIN 


Squibb triflupromazine. hydrochloride 


NAUSEA ( 
VOMITING 


Dosage: Intravenous, 5 to 12 mg. / Intramuscular, 5 to 15 mg. / Oral prophylaxis, 20 to 30 mg. daily / Supply: Tablets, 10, 25, and 50 m 
bottles of 50 and 500 / Emulsion, 30-cc. dropper bottles and 120-cc. bottles (10 mg./cc.) / Parenteral Solution, 1-cc. multiple dose v 
(20 mg./cc.) / 10-cc. multiple dose vial (10 mg./cc.) / Vesprin Injection Unimatic (15 mg. in 0.75 cc.) 


Vesprin/the tranquilizer that fills a need in every major area of medical practice/ SQuIBB ¢ 


Squibb Quality —t 
Priceless Ingredie 


vit 


anxiety and tension states, pre- and post operative tranquilization, alcoholism, and obstetrics CE 
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RELIEVES 
TENSIONS 
OF 

THE 
MENOPAUSE 


IN THE MENOPAUSE, “the most trying 
symptoms come as a result of tension and 
fear and are manifested by weakness... 
exhaustion, insomnia. . .”? 


® Miltown facilitates emotional adjust- 
ment to the menopause 


® promptly relieves tension, irritability 


® relaxes skeletal muscle, relieves tension 
headache and low back pain 


# promotes restful sleep without depres- 
sive hang-over 


Cm-8130 


September, 1959 


® does not interfere with mental or phys- 
ical faculties 


@ does not affect autonomic function 


Miltown 


meprobamate (Wallace) 
Available in 400 mg. scored and 200 mg. sugar-coated 
tablets. 
Also available as MEPROSPAN* (200 mg. meprobam- 
ate continuous release capsules). 
In combination with conjugated estrogens (equine): 
MILPREM®-400 and MILPREM®-200. 
1. Farquharson, R. F.: The menopausal patient. 
M. Rec. & Ann. 49:196, Feb. 1955. #TRADE-MARK 


® 
wattace LABORATORIES, New Brunswick, N. J. 
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for your 
obstetrical 
and 
gynecological 
patient 


BACULIN FUNGICIDAL . .. BACTERICIDAL ... PROTOZOICIDAL COMPREHENSIVE 
TREATMENT OF VAGINAL INFESTATION. 


VAGINAL TABLETS 


A single BACULIN vaginal tablet generally destroys the causes 
vaginitis, namely Trichomonas Vaginalis, Candida Albicans, 
and non-specific organisms. Prescribe BACULIN vaginal tablets in 
your next case of non-venereal vaginitis. 


BAN AUSEA ANTINAUSEANT, ANTIEMETIC — BAN NAUSEA AND VOMITING OF PREGNANC 


+ SAFELY... EFFECTIVELY . . . ECONOMICALLY. 
TABLETS 


Just prescribe BANAUSEA tablets, one upon arising and one at 


bedtime. Turn your patients’ blue mornings pink with 
BANAUSEA tablets. 


SUPERIOR MATERIAL 
SURGICAL PROSTHESES 


USH FR S Laboratory studies and clinical evaluation in the hospital* have 


M ARLEX shown that Marlex Mesh possesses qualities superior to other 


materials, when used to repair abdominal and chest wall defects. 


MESH The porous weave of this monofilament mesh allows easy pene- 


tration by fibrous tissue, yet has exceptional tensile strength 


4 y 1) AVOL and “body.” Other outstanding results of studies of Marlex 


mesh prostheses over a period of time showed: 


e no decrease in tensile strength 

e constant and uniform replacement by fibrous tissue 
e minimal fragmentation e low tissue reaction 

e better bondage to surrounding tissue 


e inertness in the presence of infection 


Use of a monofilament eliminates the capillary action present in 
knitted prostheses. (For complete details, see other side.) 


JSHER, FRANCIS C., AND GANNON, J. P.: Marlex Mesh: A New Plastic Mesh for Replacing Tissue Defects. I. Experimental Studies. A.M.A. 
ch. Surg., 78: 131-137, 1955. USHER, FRANCIS C., FRIES, J. G., OCHSNER, J., AND TUTTLE, t.L.D., JR.: Marlex Mesh: A New Plastic Mesh 
r Replacing Tissue Defects. II. Clinical Studies, A.M.A. Arch. Surg., 78: 138-145, 1959. USHER, FRANCIS C.: A New Plastic Prosthesis for 
pairing Tissue Defects of the Chest and Abdominal Wall, American Journal of Surgery, 97: 629-633. 1959. USHER, FRANCIS C., HILL, JR., 
ND OCHSNER, J. L.: Hernia Repair with Marlex Mesh: A comparison of Techniques, Surgery. In press, 1959. USHER, FRANCIS C.: Further 
bservations on the Use of Marlex. Mesh: A New Technique for the Repair of Inguinal Hernias, The American Surgeon. In press, 1959. 
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A MONOFILAMENT POLYETHYLENE PLASTIC MES: 
WITH EXCEPTIONAL PROPERTIES AND STRENGT: 


As 


USHER’S MARLEX MESH BY DAVOL Marlex mesh is a simple taffeta weave of pure 


Marlex monofilament, calendered to give more 
Marlex is a high-density polyethylene plastic 
recently developed by the Phillips Chemical and approximately 6”x 12”. 


Company. It has a highly crystalline molecular e Packaged in a double plastic envelope. Remai 
structure affording an unusually high tensile sterile until outer envelope is broken. 


strength — from 50,000 to 150,000 Ibs. p.s.i. 


e Can be resterilized by boiling for thirty minu: 2s 


or by chemical sterilization prior to use. 
© Nonwettable e Can be cut to desired pattern at operating tab 


@ Outstanding Chemical Resistance 


e Cut edge can be fused with the actual cautery 
e Minimal Fragmentation low heat. Sutures may be placed within %” >f 
e Nontoxic the fused edge. 


e Thermostable up to 250° F. 
e Soft, porous, pliable 


e Can use silk, cotton or wire sutures (stainless ste * 
wire sutures are recommended). 


® 


RUBBER COMPANY 


DEPT. M1, PROVIDENCE. R. |. 


e Inert in presence of Infection 


e@ Low Tissue Reaction 
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28 oz. orange or 
grapefruit juice 


September, 1959 


includes high citrus intake 


Abortion-prone mothers deliver live babies 
in nearly 9 out of 10 pregnancies 


Reporting on 134 pregnancies in 100 habitual abortion 
patients, Javert* describes a management program that 
resulted in live deliveries in all but 16 pregnancies. 

The previous 95.2 per cent rate of spontaneous abortions 
was reduced to 11.9 per cent by his comprehensive regimen 
which includes a high citrus intake (supplying up to 

350 mg. of vitamin C daily), supplemented by 150 mg. of 
ascorbic acid and 5 mg. of vitamin K daily. Javert believes 
these antihemorrhagic vitamins “serve as a ‘never-leak’ 
... keeping physiologic decidual hemorrhage from 
becoming pathologic.” 


or or 

1 grapefruit 3g grapefruit 

2 oranges ' 14 orange 

2 tangerines 16 oz. orange juice 


Florida 


“ORANGES * GRAPEFRUIT TANGERINES 


Lakeland, Florida 


*Javert, C. T.: Obst. & Gynec. 3:420, 1954; Cf. Greenblatt, R. B.z Obst. & Gynec. 2:530, 1953. 
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For the 


high calcium and 
protein needs 


of pregnancy... 


New se/f-enriched Carnation Instant 


25% more protein, calcium, B-vitamins, 
richer flavor than ordinary nonfat milk 


New Carnation Instant can give your patients 
a more delicious nonfat milk — extra-rich in 
natural milk calcium, protein and B-vitamins. 
This new fresh flavor crystal-form nonfat milk 
can be self-enriched. The patient simply adds 
one extra spoonful of crystals per 8-oz. glass 
when mixing—to gain 25% more calcium, 
protein and B-vitamins than ordinary nonfat 


milk—and far richer flavor. Convenience and 
low cost also encourage acceptance. Calorie 
count remains low (400 per quart), facilitat- 
ing weight control. 


In examining the chart, physicians will recog- 
nize the particular value of the increase in 
natural milk calcium, more effectively utilized 
than most medicinal calcium salts. 


Allowances During Second Halt of Pregnancy 


by 1 Quart of 25% self-enriched Carnation Instant 


National Research Council Recommended Daily Dietary 


Amount and Percent of Daily Dietary Allowances Provided | 1.48 Grams | 41.3 Grams 


Calcium Protein Riboflavin | Thiamine 


1.5 Grams | 68.0 Grams | 2.0 Mg. 1.3 Mg. 
2.26 Mg. .40 Mg. 
(98%) (60%) (113%) (30%) 


25% self-enriched Carnation Instant 
Simply add 1 tablespoon extra Carnation Instant 
per glass, or 1/3 cup extra Carnation Instant 
per quart, over regular package directions. 
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New Enzyme.-controlled 
antifungal therapy to meet 
he growing challenge of 


Monilial Vaginitis 


IN PREGNANCY / IN DIABETES / AFTER ANTIBIOTIC THERAPY-Today, monilial 
vaginitis is estimated to be a problem in at least 33 per cent of pregnant women 
and about 10 per cent of nonpregnant females!—a rapidly increasing incidence 
attributed partly to the widespread use of antibiotics. 


‘“Vanay” Vaginal Cream broadens the scope of specific therapy: (1) “‘Vanay” 
insures a continuous therapeutic fungistatic effect without danger of local reaction; 
(2) in addition, “‘Vanay” restores and maintains a physiologic pH and normal 
vaginal flora—reducing risk of reinfection. 


Effective response: Treatment was notably effective in moniliasis, as confirmed 
by symptomatic relief and post-treatment smears, Assali reports.2 Marked clinical 
improvement was also noted in 154 of 206 patients, and in some cases symptoms 
subsided within a week of therapy.3 


Other advantages: No monilial resistance demonstrated* / prolonged duration 
of activity* / nonsensitizing / nonirritating / nonstaining / odorless. 


NVANAY 


BRAND OF TRIACETIN IN NONLIQUEFYING BASE 


Indications: specific in monilial 
UNIQUE ENZYME-CONTROLLED FUNGISTASIS WITHOUT IRRITATION®™" Vaginitis...adjunctive in tricho- 


- moniasis ... also valuable in non- 

Esterase specific vaginitis where an acid 

causes reiease 0 ree tatty rom 

7.5 G@) Triacetin “reservoir” pH be restored and main 
tained. 


Usual Dosage: 2to4 grams daily. 
Supplied: No. 204-250 mg. Glyc- 
eryl triacetate per gram in a non- 
liquefying base. Combination 
package: 1% oz. tube with 15 dis- 
posable applicators. 


40} 


ZONE O 
CONTINUOUS ACTIVITY 


Esterase activity decreases and limits rate of release References: 1. Idson, B.: Drug & Cos- 

of free fatty acid which stops short of irritation level metic Industry 84:30 (Jan.) 1959. 

3.0 2. Assali, N. S.: Personal communica- 
tion. 3. Combined results of 18 clinical 


investigators, Medical Records, Ayerst 
Laboratories. 4. Kubista, R. A., and 
Derse, P. H.: Antibiotics & Chemo- 
therapy, to be published. 5. Knight, 
S. G.: J. Invest. Dermat. 28 :363 
(May) 1957. 6. Knight, S. G.: Anti- 
biotics & Chemotherapy 7:172 
(Apr.) 1957. 


UCENSED BY 


AYERST LABORATORIES 
New York 16, N.Y. - Montreal, Canada exstance 


5947 


Potent Applications Pending 
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pH drops 
pH rises; esterase activity again 
increases; phocess repeats 
- @) within physiolo¥ic limits 
Giyerst 


OF PREGNANC 


IN NAUSEA AND VOMITIN 
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Avoids unnecessarily 
diffuse or diverse 
drug action; effec- 
tive in economical 
once-a-day dosage 


ESTABLISHED 


6-year record of suc- 
cessful use in daily 
practice; consistently 
favorable reports’ 


UNCOMPLICATED 


Has no. known contraindi 
cations: free of hepatic 
hypotensive, and hemato 
logic hazards observed 
with phenothiazines 


brand of mectizine hydrochioride © 
BONAMINE Tablets, scored, 25 mg. 


BONAMINE Chewing Tablets, 
mint-flavored, 25 mg. 


BONAMINE Elixir, cherry-flavered, ideal for 
children, 12.5 mg. per teaspoonful (5 cc.). 


DOSAGE: Adults, 25 to 50 me. once a day 
Children, usually half the adult dose. 


BONAMINE REFERENCES: 

1, Moyer..J. Ha M. Clin. North America, Mar., 
1957, p. 405, 

2. Seldner, M.: M, J. 109/20, 1956 

3, Charles, M.: Geriatrics 11:110, 1956. 

4. Weil, L. L.: J. Florida Acad, Gen. Practice 

4:9, No, 3, 1954. 

5. Kinney, J. 1. M New Jersey 53: 128, 1956. 
6. Semmens, Obst& Gynec: 9:586, 1957 

7. Conner, P. Je., and Moyer, J. H.; GP 14.124, 
No. 5, 1958. 


8. Daesehner, C. W., et al: South. M. J. 
49:1465, 1956. 
9, Mutherin, C. Mcl., and Bryans, ©. |., Jr 
J, M, &. Georgia 45:46, 1956. 

10, Report: of study by Army, Navy, Air Force 
Motion Sickness Team: J.A.M.A, 160:755, 1956. 


PEIZER LABORATORIES division, Chas Primer & £0 Brooklyn 6, New York fi=01) Science for the world’s well-being 
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patients 


can't take 
iron... 


can take FERM NLOX come 


©... buffered ferrous sulfate in uncoated tablets . . . the best 
all-around medicament for use in iron deficiency states.’ ?? 


1. Price, A. H., et al: J.A.M.A. 167:1612, 1958. 


FERMALOX is iron, buffered with MAALox-Rorer 
in uncoated tablets for use in anemia. Many 
patients, in whom intolerance to iron has been 
a problem, can take FERMALOX without diffi- 
culty. In iron therapy, FERMALOX offers three 
distinct advantages: 

e Low Dosace—" ... satisfactory hema- 
topoietic response . . . is obtained with 44% of 
the dosage of ferrous sulfate recommended by 
the Pharmacopeia of the United States.” 


e Minimum Gastric DisturBANCES— ‘This 
reduced amount of iron, plus the buffering with 
(MAALox-Rorer), accounts ... for the almost 
complete absence of adverse reactions...” 


e Maximum Assoreption—The high iron 
utilization supplied by FERMALOX tablets is ex- 
plained by rapid disintegration in the stomach, 


“making the iron immediately available for 
absorption in the stomach and duodenum.,””! 


Each FERMALOX tablet contains: Iron sulfate, 


principally ferrous, 200 mg.; MAALox-Rorer 


(magnesium-aluminum hydroxides) 200 mg. 


Offered: bottles of 100 at prescription 
pharmacies. 


Dose: 2 tablets daily for satisfactory hemato- 
poiesis. May often be reduced to 1 tablet daily 


after 15 days. 


Also available: FERMATIN—Hematinic action 
plus tonic stimulation capsule. Each FERMATIN 
capsule contains ferrous sulfate, MAALox, Folic 
Acid, Ascorbic Acid, Vitamin B,, and p-Sorbitol. 


Dose: 2 capsules daily. 


WILLIAM H. RORER, ING, | 
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Overeating was Mrs. Hyde’s substitute for the 
family life she used to have. The morning coffee 
klatsch carried her 'til the afternoon bridge game, 
when she nibbled on snacks until dinner. Now 
an Ambar #1 Extentab each morning controls 
her nibbling, while the temptations of social eat- 
ing are overcome with a timely supplementary 
Ambar Tablet, 3.33 mg. methamphe- 
tamine hydrochloride and 14 gr. phenobarbital. 


Obesity and Mrs. Adams seem 


inseparable. She 


Overweight Mrs. Geller rebelled at the mo- 
notony of housekeeping chores and the antics of 
her school-age children added tension to boredom. 
Eating became an outlet for her emotions. A daily 
Ambar #1 Extentab,® an artful balance 
of 10 mg. methamphetamine hydrochloride and 
1 gr. phenobarbital, not only curbed her appe- 
tite, but by aiding in a renewal of creative inter- 
ests, tempered her reactions to minor irritations. 


Successful mr. Holt runs a fine business and 


has tried all the current diet fads her friends, rela- 
tives, and the newspapers tell her to try, and she 
says they don’t work. She knows how unrelenting 
are the frustrations that drive her to overeating. 
She can use the more potent dose of the 15 
mg. methamphetamine hydrochloride with 1 gr 
phenobarbital in Ambar *2 Extentabs. 


September, 1959 


eats lunches and dinners in the best restaurants. 
He attacks his food with the same determination 
that made him a business success. Because eating 
is his outlet for the minor anxieties and frustrations 
of an active life, he has eaten his way into a health 
problem. An Asmbaw regimen will help control 


> his appetite and at the same time lift his mood. 
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AMBAR™ (methamphetamine and phenobarbital) A.H.Robins Co.,Inc,Richmond 20, Virginia 
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ae 
during pregnancy or lactation 
make sure of dietary adequacy 
MM new-low cost. 


Prenatal 


ONLY of LO] phosphorus-free, 12 vitamins plus 10 minerals 


The clinical superiority e MOL-IRON for the correction of iron deficiency during preg- 
nancy has been established by more published reports than are available for any other 
iron preparation. 


WHITE LABORATORIES, INC., KENILWORTH, NEW JERSEY 
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30% MORE EXCRETION 
with risk of potassu™ and 
gepieto” 
serum oly change? 


a new form 


of 
SIMILAC 


when tron is indicated in infancy 


SIMILAC 


WITH LAO! 


12 mg of ferrous iron per quart of formula 


| in the yellow can | 


Sound infant nutrition 


assured iron intake 


maintenance of iron stores 


for: 


prophylaxis against iron deficiency 


Powder 
Cans of 1 Ib., with 
measuring cup 


*e, 
8 ROSS LABORATORIES Columbus 16, Ohio 
ans containing 


13 fl. oz. 
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while they are planning 
their family = { Ortho-Gynol. } 


VAGINAL JELLY 


they need your help 


more than ever the most widely prescribed contraceptive 


WHENEVER .A DIAPHRAGM IS INDICATED 


86259 
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it’s aS easy as 1, 2,2 to use 


AZIDE) 


| 


| 


(HYDROCHLOROTHIAZIDE ) 


Initiate therapy with HYCRODIURIL: one 25 mg. tablet or one 50 mg. 
tablet once or twice a day. HYDRODIURIL by itself often causes an adequate 
drop in blood pressure over a period of two to three weeks. This may be all the 
therapy some patients require. 


Add or adjust other agents as required: HyorRoDIURIL enhances the 
activity of all commonly-used antihypertensive agents; thus, the dosage of 

other medication (rauwolfia, reserpine, hydralazine, veratrum) should be initiated 
or adjusted as indicated by patient condition. If a ganglion-blocking agent is 
contemplated or being used, usual dosage must be reduced by 50 per cent. 


CS) 


i Adjust dosage of all medication: the patient must be frequently 
iB | observed and careful adjustment of all agents should be made to establish 
optimal maintenance dosage. 


Supplied: 25 mg. and 50 mg. scored tablets HyDRODIURIL (Hydrochlorothiazide) bottles of 100 and 1,000. 
Additional literature for the physician is available on request. 


HYDRODIURIL is a trademark of Merck & Co., Inc. Trademarks outside the U S.. DICHLOTRIDE, DICLOTRIDE, HYDROSALURIC. 


Qo MERCK SHARP & DOHME,, Division of Merck & Co., Inc., Philadelphia 1, Pa. 
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In Kraurosis and Leukoplakia Vulvae, 


Pruritis Vulvae et Ani, Postmenopausal 


and Senile Vaginitis... 


HIST-A-CORT-E 


CREME pH 4.7 


ACID MANTLE” HYDROCORTISONE-ESTRONE-PYRILAMINE MALEATE-SYNTHETIC VITAMIN A 


[DOME 
Stops itching-instantly and completely. 
Corrects thickening of skin—eliminates scaling. 
Restores skin to normal softness and pliability. 
Tends to negate necessity for surgery 


in Kraurosis and Leukoplakia Vulvae. 


IMCORPORATED 
Supply: With hydrocortisone in oz. and |. oz. tubes EXCLUSIVE, 


ACID MANTLE 


With 1% hydrocortisone in oz. tubes 


Sig: Apply twice daily Samples and literature on request 


THE MOST TRUSTED NAME IN DERMATOLOGICALS 


DOME CHEMICALS INC. 


125 West End Avenue, New York 23 
665 N. Robertson Bivd.,lLos Angeles 46 - 2765 Bates Road, Montreal 
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IN URTICARIA AND PRURITUS 


VISTARIL. 


HYDROXYZINE PAMOATE 


A PSYCHOTHERAPEUTIC ANTIHISTAMINE 


Cas designated by A.M.A. Council on Drugs, 1958) 


SPECIFIC ANTIHISTAMINIC ACTION in the treatment of a 
variety of skin disorders commonly seen in your practice. 


“While some of the tranquilizers are only partially effective 
as far as antiallergic activities are concerned... | hydroxyzine] 
a been found, by comparison, to be the most potent thus 
OP 
“The most striking results were seen in those patients with 
chronic urticaria of undetermined etiology.’ 


PLUS 


PSYCHOTHERAPEUTIC POTENCY for the relief of anxiety 
and tension. 


The psychotherapeutic effectiveness of hydroxyzine 
(VISTARIL) was confirmed in a series of 479 patients suf- 
fering from a wide variety of dermatoses, including atopic 
dermatitis, neurodermatitis, psoriasis, lichen planus, nummu- 
lar eczema, dyshidrosis, pruritus ani and vulvae, and rosacea. 
“Adverse reactions were minimal.’ 

RECOMMENDED ORAL DOSAGE: 50 mg. q.i.d. initially; 
adjust according to individual response. 

VISTARIL Capsules: 25 mg., 50 mg., 100 mg. 

VISTARIL Parenteral Solution: 10cc. vials and 2 cc. Steraject® 
Cartridges. Each cc. contains 25 mg. hydroxyzine (as the HCl). 
REFERENCES: 

1, Eisenberg, B. C.: Clinical Medicine 5:897-904 (July) 1958. 


2. Feinberg, A. R., et al.: J. Allergy 29:358 (July) 1958. 
8. Robinson, H. M., et al.: So. Med. J. 50:1282 (Oct.) 1957. 


Science for the world’s well-being TRADEMARK 
PFIZER LABORATORIES Division, Chas. Pfizer & Co., Inc., Brooklyn 6, N. Y. 
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patient distress 
can be prevented. 


CO ZYME 


(d-pantotneny! alcohol, Travenol) 


A Routine Procedure for the Early 
Resumption of Postpartum 
Intestinal Activity 


¢ effectively prevents and corrects A) 
abdominal distention .. . and = 
retention of flatus and feces 

¢ restores normal peristaltic activity, 
physiologically 

because COZYME supplies the active 

molecular component of coenzyme 

A—pantothenic acid—which 

is essential in the formation of 

acetylcholine, the chemical mediator 

of nerve impulse transmission 
governing intestinal motility. 


Supplied: COZYME 10 mi. multiple 
dose vial containing 250 mg. per ml. 

of d-pantotheny! alcohol with 0.45% 
Phenol added as preservative. 
COZYME 2 ml. single dose vial 
containing 250 mg. per ml. of 
d-pantothenyl alcohol. 25 vials per cartor 


TRAVENOL LABORATORIES, INC. 


Pharmaceutical Products Division of 
Baxter Laboratories Inc. 


Morton Grove, Illinois: 


azer, W.A 
,G.: Gazz. med 


ler, T. A.: To be published, WagerNe 
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BETADINE 


VAGINAL GEL VAGINAL DOUCHE 


) ) YOR > XS, / 
( 
y 
Ne 
peg a. 
e 
itor 
Jo 
on 
C. 
EINE ) 


BETADINE 


brand of Povidone-lodine, possesses broad-range germicidal activity 
against fungi, yeasts, bacteria, protozoa, and viruses. In the vaginal 
tract Betadine Vaginal Gel and Betadine Vaginal Douche kill 
trichomonas and monilia on contact and destroy common pathogens. 
Betadine is virtually nonirritating to vaginal mucosa. 


indicated: 


in the treatment of trichomoniasis, moniliasis and nonspecific vaginitis. 


advantages: 

almost immediate relief from leukorrhea, pruritus; diminishes malodor 
unsurpassed broad-range microbicidal activity 

therapeutically active even in the presence of blood, pus, vaginal secretions 
wetting action to assist penetration into vaginal crypts and crevices 


how to use: 
In the office: Swab the vaginal vault with Betadine Antiseptic, full strength. 


prescribe Betadine Vaginal Douche for therapeutic use as follows: 
Two (2) tablespoonfuls to a quart of lukewarm water once daily by the patient 
at home, for six days. On the seventh day, the patient returns for re-examina- 
tion and swabbing with Betadine Antiseptic; an additional week of therapeutic 
douching if necessary. 


prescribe Betadine Vaginal Gel as follows: Insert one (1) applicatorful 
of Betadine Vaginal Gel each night, followed by a douche the next morning, 
through the entire menstrual cycle. If further therapy ic warranted, the gel 
should be continued only during the actual menses days of the following two 
menstrual periods. 


After the infection has been brought under control, the use of Betadine 
Vaginal Douche is recommended twice weekly at a dilution of one (1) table- 
spoonful to a quart of lukewarm water. 


T established in 1905 
TAILBY-NASON COMPANY, INC., Dover, Delaware 


| 

BETADINE VAGINAL GEL 
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Other indications responding 
to DERMOPLAST’s quick, 
therapeutic pain relief: 


perineal suturing 
hemorrhoids 


pruritus vulvae 


Formula: benzocaine 4.7% j “ee wounds 

benzethonium chloride 0.1%; f 

menthol 0.5%; dissolved in burns 

oils (DOHO PROCESS) 
abrasions 


Available in 3 sizes: & sunburn 


PRESCRIPTION: new 3 oz. 
(for individual therapy 
in hospital & home) 


HOSPITAL: 12 oz. economy 


JUNIOR: 6 oz. Supporting clinical data on request 


MALLON owisionor DOHO 


100 VARICK ST.. NEW YORK 13.N. Y. 


September, 1959 
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CONVENIENT 
SINGLE-USE TUBES 


SQUEEZE’ 4 


‘LU BAFAX’ 


SURGICAL | Also Available 
LUBRICANT 2 oz, and 5 on, Tubes 


Sterile 
5 GRAM TUBE FEATURES ™ AFAL m Transparent 
STERILITY— surcicat 


Minim} — = Adheres firmly 
inimizes cross-contamination Suita to instruments 


CONVENIENCE— 5 Gm Washes off easily 


Snap off the tip and it’s ready to use i 7 = No unpleasant odor 
ECONOMY— weucet si Suitable viscosity for 


4 i i 


a Nonirritating 


Low unit cost of single-use tube may 
be added to patient’s charge. 


bral BURROUGHS WELLCOME & CO. (U.S.A.) INC., Tuckahoe, N. Y. 
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Report on more 
than 8200 cases of 
obstetrical sedation 


“,.. it is rare to hear a patient cry out 


even at the peak of the contractions”! 


Published analysis!:? of the records of thousands of pa- 
tients shows these typical results of the PHENERGAN 
regimen: Mothers are relieved of fear. “The. . . labor room 
is noticeably quieter. ...”! Patients arrive in the delivery 
room mentally clear and cooperative. Antepartum, intra- 
partum, and postpartum nausea and vomiting are sharply 
decreased. Induction of and emergence from general anes- 
thesia are smooth. Because PHENERGAN potentiates anes- 
thetics, barbiturates, and narcotic analgesics, there is 
reduced need for these agents. /nfants usually cry spon- 
taneously, without evidence of respiratory depression. 
Side-effects seldom interfere with use. 


1. Carroll, J.J., and Moir, R.S.: J.A.M.A. /68:2218 (Dec. 17) 1958. 
2. Adelman, M.H., et al.: J.A.M.A. /69:5 (Jan. 3) 1959. 


® 
PHEN ERGAN the infants... showed 


HYDROCHLORIDE Wuetht good muscle tone and cried 
Promethazine Hydrochloride, Wyeth Sf immediately on delivery or 


@ 
INJECTION e TABLETS e SYRUP e SUPPOSITORIES Philadelphia 1, Pa. within 60 seconds... .’” 


Emerging as a drug of choice in field after field of medicine 
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NEW 


| mg. Tablets 


STELAZIN 


brand of trifluoperazine 


For b.i.d. administration 


FOR ANXIETY— 
PARTICULARLY WHEN EXPRESSED AS APATHY, 
LISTLESSNESS AND EMOTIONAL FATIGUE 


often effective where other agents fail 


enthusiastic patient acceptance 


* 


fast therapeutic response with very low oral doses 


* 


convenient b.i.d. administration 


* 


side effects usually slight and transitory 


*Trademark 


Clinically evaluated, before introduction, in over 12,000 patient 


SMITH 
KLINE & 
FRENCH 
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UNUSUALLY EFFECTIVE IN RELIEVING ANXIETY 
IN APATHETIC, EMOTIONALLY FATIGUED PATIENTS 


Stelazine’ is a new long-acting psychotherapeutic agent that can help you 
.o bring prompt relief to many of your patients whose anxiety is expressed 
is apathy, listlessness and emotional fatigue. 


Clinical studies in over 12,000 patients have shown that ‘Stelazine’ is 
outstanding among agents in its class because it not only relieves agitation 
and tension, but also restores normal drive in many patients who are 
apathetic due to anxiety. 


These studies have also shown that ‘Stelazine’ is effective in low b.i.d. 
dosage (2 to 4 mg. daily) and that it is often effective in patients who 
have failed to respond to meprobamate, prochlorperazine, phenobarbital, 
mepazine, chlorpromazine, or promazine. 


RECOVERY OF NORMAL DRIVE IN APATHETIC PATIENTS 


Clinicians report that with ‘Stelazine’ most apathetic, listless and emo- 
tionally fatigued patients regain an alert, more confident outlook. This 
frequently results in increased mental and physical activity. For example: 


Patients’ ‘‘spirits brightened and initiative and interest picked 
up considerably in contrast to their pretreatment inertia.’”! 


‘Stelazine’ “seemed to have a capacity to restore normal drive 
in conditions characterized by decreased motor activity and 
y y 
] 99 
mental apathy. 


ADDITIONAL INFORMATION will reach you by mail or through your 
S.K.F. representative. We hope you'll decide that ‘Stelazine’ deserves an 
early trial. Smith Kline & French Laboratories, Philadelphia. 


REFERENCES: 1. Gearren, J.B.: Dis. Nerv. System 20:66 (Feb.) 1959. 2. Margolis, E.]., et al.: Scientific 
Exhibit at 12th Clinical Meeting of the American Medical Association, Minneapolis, Dec. 2-5, 1958. 
3. Phillips, F.J., and Shoemaker, D.M.: ibid. 4. Ayd, F.J., Jr.: Clin. Med. 6:387 (Mar.) 1959. 5. Tedeschi, 
D.H., et al.: in Trifluoperazine: Clinical and Pharmacological Aspects, Philadelphia, Lea & Febiger, 
1958, pp. 23-33. 


leaders in psychopharmaceutical research 


SMITH 
KLINE & 
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THE CASE OF THE FLIGHTY APPETITE... 


The pickles-and-pie whims of pregnancy, real as they 
may be, are no laughing matter to the physician. 


At a time when the need for milk nutrients is increased, 
and caloric restriction may be advisable, PET Instant 
Nonfat Dry Milk can play a vital role. 


Here is a concentrated source of those nutrients most 

needed in the prenatal diet . . . and being virtually INSTANT 
fat-free, PET Instant has only half the calories of whole NONFAT DRY MILK 
milk. It has a delicious, sweet-fresh flavor as a beverage 

... dissolves at the touch of water. It can boost NEW/ 
nourishment in cooking . . . added, in dry form, to imap 
dishes that ordinarily do not contain milk. 


And the cost does the family budget a kindness... as 
little as 8¢ a quart. 


Instantized so it dissolves 
almost at the touch of water. 


36.5% Protein (in dry form) 
All the calcium and 
B-vitamins of whole milk 
without the fat 


©1959 
—PET MILK COMPANY - ST-~-LOUIS 1,MISSOURI— 
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In a recent placebo-controlled study of 112 patients complaining of nausea and 
vomiting of pregnancy, Moessner! reports 94 per cent relief of symptoms with 
ProzinE. Optimum dosage was low, side-effects notably infrequent and mild. 


PROZINE not only exerts a potent action upon the vomiting mechanism itself, but 
also controls apprehension and agitation as well as motor excitability by acting on 
both the hypothalamic and thalamic areas of the brain. Prozine offers effective 
therapy in purely psychic conditions and in psychic conditions resulting from, 
or contributing to, organic disease. 


1. Moessner, G.F.: To be Published, Western J. Surg. 


Gravida I, Nausea and Vomiting 0 


Affects the thalamic and hypothalamic areas of the brain 


PROZINE 


meprobamate and promazine hydrochloride, Wyeth 


SPECIFIC CONTROL THROUGH DUAL ACTION 


*Trademark 
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newest advance in iron therapy 


THE 

EFFECT 
THIS IRON 
PRODUCES 


...ASA 
CONSISTENT 
HEMOGLOBIN 
RESPONSE 


PATIENTS ON SIMRON REPORT NO GASTRIC UPSE! 
NO BLACK STOOLS, NO CONSTIPATION OR DIARRHEA 


Simron is iron (ferrous gluconate) in a dramatically different agent* which facilitates iron absorption. 
Eliminates cause of iron intolerance: Simron increases iron absorption in the G.!. tract. That’s why It 
cancels the need for ‘‘iron overload.”’ The greater absorption of usable iron virtually eliminates nausea, 
G.I. upset, or black stools. In a series of 40 Simron-treated patients,! only one reported side effects. 
Patients who ‘‘can’t take iron’’— now can: Simron is preferred wherever iron is indicated. Especially 
useful in patients who can’t tolerate other iron therapies—for example, gravida, duodenal ulcer, colitis 
—where gastric upset is discomforting and black stools may mask a serious condition. 

Prescribe one capsule t.i.d. between meals. In bottles of 100 soft, gelatin capsules, containing 10 mg. 
ferrous gluconate and Sacagen. *Sacagen—special absorption agent. 


1. Ausman, D. C.: J. Am. 
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THE WM. S. MERRELL COMPANY 
New York ¢ Cincinnati ¢ St. Thomas, Ontario 
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| sutures 
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seamless needles 


less bending, 


less breaking 


less tissue trauma 
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A brighter 
“Good morning, 


999 


No complaints about 
* post-episiotomy, 
* tender hemorrhoids, 


* or fissured nipples when you prescribe 


® 
Topical Anesthetic 


Americaine relieves surface discomfort quickly, sustains relief 
up to six hours with a single application—because only 
Americaine contains 20% dissolved benzocaine. 


What about sensitivities? None reported in over 11,800 pub- 
lished clinical cases'...negligible incidence in 10 years’ steadily 
growing use. 


Americaine Aerosol 


For quick spray application. Available in 3 oz. prescription size, and 
5.5 oz. and 11 oz. dispensers. 


Americaine Ointment 
For simple manual application. Available in 1 oz. tube w/applicator. 


1. References on request. 


ARNAR-STONE LABORATORIES, INC..,. Mount Prospect, 


| 
\ 
\ 
a 
| 
| 


Bright 


in the 


antibacterial 


firmament 


‘ 
2 
3 
} 
¥ 


the first nitrofuran 


effective orally 


in systemic bacterial infections 


brand of furaltadone 


Effective clinically in upper respiratory infections, 
pneumonias, soft tissue infections, bacteremia/septicemia, 


osteomyelitis, wound infections and pyodermas. 


Effective in vitro against the following organisms (isolated from clinical 
infections listed above) : 


Organism Sensitive Resistant % Sensitive 


Staphylococci* 181 99.4 
Streptococci 65 98.5 
D. pneumoniae 14 100.0 
Coliforms 34 91.8 
Proteus 5 50.0 
A. aerogenes 8 100.0 
Ps. aeruginosa 5 55.5 


*Includes many strains resistant to antibiotics. 


As with all nitrofurans in years of extensive clinical use, there is little or 


no development of bacterial resistance with ALTAFUR. 


NITROFURANS—a unique class of antimicrobials— 


neither antibiotics nor sulfonamides 


EATON LABORATORIES, NORWICH, NEW YORK 


5 

| 

| 

| 


NEW from Mead Johnson 


a my0- -vascular relaxant 


relieves 

painful 

menstrual cramps 
by relaxing 
uterine spasm 


or hypermotility 


VASO DILA\INT 


Pronounced vA-ZO-DY-LAN 


Mead Johnson is proud to announce the introduc- 
tion of VASODILAN—an unusual new compound 
with myo-vascular relaxant action valuable in 
many fields of medicine. The unique myo-vascular 
action of this agent is manifested by selective 
relaxant effects on smooth muscle, predomi- 
nantly in the uterus, the peripheral vascular and 
the cerebrovascular beds. 

Notably safe, VASODILAN is now available to obste- 
tricians and gynecologists for its benefits as a 
nonhormonal uterine relaxant in dysmenorrhea. 


Isoxsuprine hydrochloride, Mead Johnson 


dosage and administration 

For dysmenorrhea give 1 or 2 tablets 
(10 to 20 mg.) three or four times daily 
beginning 24 to 72 hours prior to the 
period. If pain is already present, give 
2 tablets stat and repeat three or four 
times daily until relief is obtained. There 
are no known contraindications to oral 
administration of VASODILAN in recom- 
mended doses. 

supplied 

As 10 mg. tablets and in 2 cc. ampuls 
containing 10 mg. (5 mg./cc.) for 
intramuscular use. 
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Clinically Validated 
In one study” pelvic cramping was re- 


lieved or averted in 27 of 33 known dys- 
menorrhea cases. There were no side 
effects sufficient to require cessation 
of oral dosage in this series. 


*Voulgaris, D. M.: Dysmenorrhea — Treatment 
with Isoxsuprine, to be published. 


Relaxant effect of VASODILAN on isolated strip of human 
myometrium. 


\ Mead Johnson 


Symbol of service in medicine 
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TRADEMARK 


Fibrinolysin (Human) 


fa 


1. Moser, K.M.; J.A.M.A. 767:1695 (Aug) 1958 

2. Cliffton, E.E.: J. Am. Geriatrics Soc. 6: i , 1958 

and Fitch, T.S.P.: J. A-M. A. 767:1705 (Auge) 1958 
H.O.. and Chapple, R.V.:; Clin. Med. 6:489 (Mare) 195° 


ORTHO PHARMACEUTICAL CORPORATION, RARITAN, @. 


NOT JUST A NEW DRUG...AN 
teat 
J 4. Singher, | 


in thrombophlebitis 
and 


pulmonary embolism 


Clinically proved,’* ACTASE has a specific lytic ef- 
fect upon the venous thrombus or pulmonary embolus. 
Patients respond rapidly, often dramatically, to the clot- 
dissolving action of an intravenous infusion of this phy- 
siologic fibrinolysin.* A significant decrease in length of 
hospitalization following thrombophlebitis, as well as a 
reduction in the threat of pulmonary embolism, is now 
possible. In one series of patients with deep thrombo- 


phlebitis, some of whom had previously 
suffered pulmonary emboli, no occur- 
rence of pulmonary emboli was reported 
following administration of ACTASE." 


COMPLETE INFORMATION AVAILABLE ON REQUEST. 
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pioneer 
in thyroid 
standardization 


In all conditions requiring substitution 


therapy with thyroid hormone 


Supplied in V4, V2, 1, 2 and 5 grain strengths. 


ARMOUR PHARMACEUTICAL COMPANY «¢ KANKAKEE, ILLINO 


A Leader in Biochemical Research 
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ARMouR 
thyroid 


a new way to relieve pain 
and stiffness in muscles and joints 


@ Exhibits unusual analgesic properties, different 
from those of any other drug 


@ Specific and superior for relief of SOMAtic pain 


@ Modifies central perception of pain without abolishing 
natural defense reflexes 


@ Relaxes abnormal tension of skeletal muscle 


3-propanediol dicarbamate 


In back pain, bursitis, sprains, strains, and bruises, whiplash 
and other traumatic injuries, inflammatory and degenerative 
muscle and joint complaints. 


RAPID ACTING. Pain-relieving and relaxant effects start within 
30 minutes and last for at least 6 hours. 


NOTABLY SAFE. Toxicity is extremely low. No effects on liver, 
endocrine system, blood pressure, blood picture or urine have 
been reported. Some patients may become sleepy on higher 
than recommended dosage. 


EASY TO USE. Usual adult dose is one 350 mg. tablet 3 times 
daily and at bedtime. 
supp.iebd: Bottles of 50 white sugar-coated 350 mg. tablets. 


Literature and samples on request. 6a, 


WALLACE LABORATORIES, NEW BRUNSWICK, N. J. 


only one injection today of 


_DELADUMONE... 


Rail can effectively maintain a patient 
from the day you read this to 
~ the next issue of this journal 
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for sustained anabolic 
and clumacteric therapy 
wm female and male 


specify 


DELADUMONKE 


Squibb Testosterone Enanthate and Estradiol Valerate 


approximately 4 weeks of effective therapy with only one injection 


e minimizes or eliminates unwanted sexual effects 


e well tolerated and convenient administration—low viscosity permits 
easy IM injection with small-gauge needle 


DELADUMONE relieves physical, mental and emotional distress 
in the climacteric and corrects hormonal imbalance and protein loss, 


Other indications: prevention of lactation 

postpartum breast engorgement 
osteoporosis in men and women 

Dosage: 1 to 2 cc. asa single intramuscular 
injection, every 3 to 4 weeks, depending 
on clinical response. 

Supply: Vials of 1 and 5 cc. Each ce. contains 
90 mg. testosterone enanthate and 
4 mg. estradiol valerate. 


for convenient, N 
effective oral therapy TABLETS 


Squibb Methyltestosterone and Ethiny] Estradiol 
Bottles of 100 and 1000 tablets. Each tablet provides 4 mg. methyltestosterone and 0.008 mg. ethiny] estradiol. 


Squibb Quality—the Priceless Ingredient 


‘Deladumone’® and ‘Dumone’® are Squibb trademarks. 


September, 1959 
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Victim of 
Overeating and 
‘*‘Oversitting’’ 


x 
BiPHETAMINE 


A ‘STRASIONIC’ RELEASE ANORETIC RESIN 


e 10-14 Hour Appetite Curb 
® 10-14 Hour Mild Invigoration 


® Predictable Weight Loss... 


a comfortable 1 to 3 Ibs. a week in 9 out of 10 cases 


In many instances both appetite limitation and mild 
invigoration (‘Biphetamine’) are required to effect the 
balance between caloric intake and energy output 
necessary for predictable weight reduction and con- 
trol. Since ‘Strasionic’ release is employed, the desired 
rd BALANCE therapeutic action is uniform, predictable and com- 
fortable. 

Biphetamine may be prescribed for obese patients 
who are hypertensive, arthritic, diabetic, pregnant, 
menopausal, aged; and to reduce surgical risks. Use 
with initial care in patients hypersensitive to sympa- 
thomimetic compounds, in cases of coronary disease 
or severe hypertension. 


® Single Capsule Daily Dose 10 to 14 hours before retiring 


| STRENGTHS 


List No. 875 List No. 878 List No. 895 
BIPHETAMINE® BIPHETAMINE® BIPHETAMINE® 
‘20’ Resin Resin Yo" Resin 


Each black capsule contains: Each black and white capsule contains: Each white capsule contains: 
d-amphetamine ’ d-amphetamine ......6.25 mg. d-amphetamine ......3.75 mg. 
dl-amphetamine ...... dl-amphetamine .... ..6.25 mg. di-amphetamine ......3.75 mg. 

as resin complexes as resin complexes as resin complexes 


Rx Only. Caution: Federal law prohibits dispensing without prescription. 


Biphetamine—made and marketed ONLY by STRASENBURGH Eo LABORATORIES 


ROCHESTER, 
Originators of ‘Strasionic’ (sustained ionic) Release 
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Victim 
of Overeating a 


ING 


A ‘STRASIONIC’ ANORETIC RESIN 


10-14 Hour Appetite Curb 


Predictable Weight Loss... 


a comfortable .221 Ibs. per day in average case 


In many instances, appetite limitation only (‘lonamin’) 
is required to effect the balance between caloric intake 
and energy output necessary for predictable weight 
; BALANCE reduction and control. Since ‘Strasionic’ release is 
employed, the desired therapeutic action Is uniform, 
predictable and comfortable. 
lonamin may be prescribed for obese patients who 
are arthritic, diabetic, pregnant, menopausal, aged, to 
reduce surgical risks, and may be used with caution in 
hypertensive or cardiovascular disease. 


Single Capsule Daily Dose 10 to 14 hours before retiring 
Rx O 


[2] STRENGTHS 
nly. 
Caution: Federal law prohibits 
List No. 904 List No. 903 dispensing without prescription. 


IONAMIN™ IONAMIN™ 
‘30’ ‘15’ ) 


phenyl-tert.-butylamine .. 30 mg. phenyl-tert.-butylamine .. 15 mg. 


Each yellow capsule contains: i Each grey and yellow capsule contains: hi! 
as a resin complex as a resin complex 


lonamin—made and marketed ONLY by STRASENBURGH < x LABORATORIES 


ROCHESTER, 
Originators of ‘Strasionic’ (sustained ionic) Release 
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‘Help for cough victims 


— Stop Cough 8-12 Hours with a Single Dose 


TUSSIONEX’ 


A ‘Strasionic’ Antitussive * Dihydrocodeinone Resin—Phenyltoloxamine Resin 


® A Single Dose Controls Cough for 8-12 Hours 
® Permits Natural Discharge of Mucous 


® Uninterrupted Antitussive Action with Minimum Amount of 
Narcotic Through ‘Strasionic’ Release 


TWO FORMS: Tussionex Thixaire™ Suspension e Tussionex Tablets 


Each teaspoonful (5c.c.) or tablet provides 5 mg. dihydro- = Dose: 1 teaspoonful or tablet q 12h. Children under 1 year, 
— and 10 mg. phenyltoloxamine as resin com- % teaspoonful q12h; 1-5 years, % teaspoonful q12h. 
plexes. 


Rx only. Class B taxable narcotic. 


Tussionex—made and marketed only by 


Srrasensurcn Lasorarories 


ROCHESTER, N.Y.,U.S.A. 
Originators of ‘Strasionic’ (sustained ionic) Release 
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With Cervilaxin, the 1st stage remaining after 
3.5 em. cervical dilatation was found to be 43% 


to 51% shorter than with oxytocin alone...’ 


“A number of our colleagues have insisted that (oxytocin) drip 
alone is adequate to produce these results. Our expertence has con- 
vinced them that with the combined use of (oxytocin) and Cervilaxin, 
the remainder of the first stage, beyond an average of about 3.5 em. 
dilatation is 43% to 51% less than with (oxytocin) alone.’”! 


CERVILAXIN® the highly purified, standardized preparation of relaxin—‘‘third hormone 
of pregnancy’’’—is indeed “‘a worthwhile adjunct to the medical induction of labor . . .’ 


Given by intravenous drip, alone or with oxytocin, early in spontaneous or induced labor 
at term, CERVILAXIN acts physiologically and safely. It (1) softens the cervix, (2) eases 
delivery, by softening cervical and perineal tissues, and (8) avoids birth injuries, by 
diminishing cervical and perineal resistance to the expulsive forces of labor. In fact it 
makes the use of oxytocin safer as well as more efficient. 


CERVILAXIN is supplied in 2-ml. vials containing 20 mg./ml., with detailed instructions 
for administration by intravenous drip. 


References: 1. Rothman, E., Bentley, W.G., and Floyd, W.S.: Am. J. Obst. & Gynec. 78:38, 1959. 2. Stone, 
M.L., Sedlis, A., and Zuckerman, M.: ibid. 76:544, 1958. 3. Sands, R.X.: Canad. M.A.J. 78:935, 1958, 


Prouets of THE NATIONAL DRUG COMPANY 


Original 
Research Philadelphia 44, Pa. ce-930/59 
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IMPROVING A luxurious gift of nature —the wheat field is of more value tc 
ON NATURE 


man because he has modified it to meet his specific requirements 
Such an improvement on nature is also found in the treatment 
of hypothyroidism. Here the response to Proloid provides a 


dramatic example of man’s ability to improve what nature has 
provided. 


Proloid not only restores the patient to a euthyroid state—it 
does it safely and consistently. The only purified but complete 
thyroglobulin, it never varies in potency from prescription tc 
prescription —the result of an exclusive double assay. 


Prescribe Proloid; 3 grains is the average dosage for the mild 
hypothyroid patient. 


® dependable 
safe 


economical 


: 
> 
% * 
% % 
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MORRIS PLAINS, NJ 


NOW...triple sulfa vaginal therapy 


in convenient tablet form 
NEW 


Sultrin 


TRADEMARK 


triple sulfa vaginal tablets 


for simplified control of vaginal infections... 


“The clinical response obtained with the new 
vaginal tablet [SULTRIN] is comparable to that 
obtained with the same three sulfonamides in 
cream form. The vaginal discharge was rapidly 
controlled and the vaginitis and cervical erosions 
were cured in a high percentage of patients.”* 


One tablet intravaginally twice daily for 10 days. 
Course of treatment may be repeated if necessary. 


Box of 20 tablets with vaginal applicator. 


also available: Triple Sulfa Cream.+ Large tube with or 
without applicator. 


*Taleghany, P., and Heltai, A.: Am. J. Obst. & Gynec., in press. 
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stop as well as prevent 
nausea and vomiting 
NEW 


effective but not 
““side effective”’ 
Tigan blocks emetic impulses 


at the chemoreceptor trigger 

zone (CTZ),' a medullary 

strueture activating the 

now ih oral, vomiting center. While Tigan 

shares with the phenothia- 


a zines the mode of antiemetic 
suppository forms action, this is their only simi- 
larity.' In extensive clinical 
studies? !* Tigan, unsur- 
passed in specificity, has ex- 
hibited a virtually complete 
absence of side effects. Tigan 
has demonstrated no seda- 
tive or tranquilizing proper- 
ties, no hypotensive or 
supramedullary effects, no 


extrapyramidal tract stimu- 
lation or hepatic toxicity.2"™ 
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no special precautions— 
no known contraindications 


in nausea/vomiting Complete or moderate relief in 78 per cent of 
of gastrointestinal acute or chronic gastroenteritis patients ;'* ‘‘ We 
disorders did not find a single toxie reaction . . . no side 

effects, such as sedation, skin rash .. . no changes 

in pulse, respiration, or . . . blood pressure.’’?® 


im nausea/vomiting No evidence of sedation or other side effects'? 
of pregnancy observed in a series of patients of whom 94 per 
cent became asymptomatic on Tigan. On other 
antiemetic medication, several had failed to re- 
spond or had complained of drowsiness. 


in nausea/vomiting Protected with Tigan ‘‘. .. not one patient had to 
of radiation sickness discontinue [deep radiation] treatments. . . .’’® 


in nausea/vomiting ‘*... large intermittent dose[s] of [nitrogen mus- 
ofdrug tard and other drug] therapy could be given with- 
administration out the associated nausea and vomiting that we 


> had seen before.’’* 
| specific 
antiemetic 


no sedative properties Suggested uses: Both prophylactic and therapeutic con- 
no tranquilizer side effects trol of nausea and vomiting associated with pregnancy, 
travel sickness, gastrointestinal disorders, operative pro- 
cedures, carcinomatoses, toxicoses, other underlying dis- 
ease processes, drug administration and radiation therapy. 
Dosage: Adults — 1 or 2 capsules, orally, 2 ce intramuscu- 
larly, q.i.d. or 1 suppository, q.i.d. For children’s dosage, 
consult literature. 
In nausea and vomiting of pregnancy — Satisfactory con- 
trol is usually achieved with an initial dose of two capsules 
immediately upon awakening. If possible, the patient 
should remain in bed for one-half to one hour following 
this dose. When nausea and vomiting are not confined to 
the morning hours, supplemental doses of one or two cap- 
sules should be given throughout the day at intervals of 
three to four hours. 


. How Supplied: Tigan capsules, 100 mg, blue and white — 
bottles of 100 and 500. igan ampuls, 2 ee (100 mg ) 
N-(3,4,5-trimethoxybenzoyl)- boxes of 6 and 25. Tigan Pediatric Suppositories, 200 mg, 
benzylamine hydrochloride boxes of 6 and 25. 
ROCHE® 
References: 1. W. Schallek, G. A. Heise, E. F. Keith and R. E. Bagdon, 
J. Pharmacol. & Exper. Therap., in press. 2. W. B. Abrams, I. Roseff, J. 
Kaufman, L. Goldman and A. Bernstein, to be published. 3. I Roseff, 
et LT) 85 W. B. Abrams, J. Kaufman, L. Goldman and A. Bernstein, J. Newark Beth 
~ {9% Israel Hosp., 9:189, 1958. 4. O. C. Brandman, paper read at Colloquium on 
ROC HE | . the Pharmacological and Clinical Aspects of Tigan, New York City, May 15, 
1959. 5. J. A. Lucinian, ibid. 6. D. W. Molander, ibid. 7. B. I. Shnider, 
LABORATORIES ibid. 8 W. S. Derrick, ibid. 9. B. Wolfson and F. F. Foldes, ibid. 10. 
Division of L. McLaughlin, ibid. 11. Reports on file, Roche ee 12. senage 
BOS an communications. 13. W. K. Gauthier, Discussant at Colloquium on the 
Hoffmann-La Roche Ine. Pharmacological and Clinical Aspects of Tigan, New York City, May 15, 
Nutley 10,N.J. 1959. 14. H. E. Davis, ibid. 
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courses of treatment* and still negligible 
development of bacterial resistance with 


FURADANTIN 


in genitourinary tract infections 


*CONSERVATIVE ESTIMATE BASED ON THE CLINICAL USE OF FURADANTIN TABLETS AND ORAL SUSPENSION SINCE 1953. 
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“The future of antimicrobial therapy may well rest with 


a itibacterial chemicals more than with antibiotics.’’! 


URADANTIN 


brand of nitrofurantoin 


“.,.may be unique as a wide-spectrum antimicrobial agent 


that...does not invoke resistant mutants.’’2 


SENSITIVE STRAINS: PREREQUISITE TO SUCCESSFUL THERAPY 


OVER-ALL RESPONSE OF GRAM-NEGATIVE BACTERIA TO ANTIMICROBIAL DRUGSS 


No. organisms No. sensitive No. moderately No. resistant 


tested 


Nitrofurantoin 1730 
Tetracycline 2879 
Chloramphenicol 2879 
Streptomycin 2879 
Sulfisoxazole 1730 


(%) 
1074 (62.1%) 
1000 (34.7%) 
1268 (44.0%) 
943 (32.8%) 
452 (26.1%) 


resistant (%) 
434 (15.1%) 
725 (25.2%) 
368 (12.8%) 


(%) 
656 (37.9%) 
1445 (50.2%) 
886 (30.8%) 
1568 (54.4%) 
1278 (73.9%) 


“In order of decreasing effectiveness, the activity of the drugs against gram-negative organ- 
isms was as follows: nitrofurantoin, chloramphenicol, tetracycline, streptomycin, and sul- 
fisoxazole.” 


OVER-ALL RESPONSE OF GRAM-POSITIVE BACTERIA TO ANTIMICROBIAL DRUGS? 


No. sensitive 


No. organisms 
tested 


Nitrofurantoin 320 
Penicillin 2353 
Erythromycin 2353 
Fetracycline 2353 
Chloramphenicol 1939 
ulfisoxazole 303 


(%) 
289 (90.3%) 
515 (21.9%) 
1633 (69.4%) 
987 (41.9%) 
1593 (82.2%) 
25 ( 8.3%) 


No. moderately 


resistant (%) 
303 (12.9%) 
308 (13.1%) 
673 (28.6%) 
242 (12.5%) 


No. resistant 
(%) 

31 ( 9.7%) 
1535 (65.2%) 
412 (17.5%) 
693 (29.5%) 
104 ( 5.3%) 
278 (91.7%) 


For the gram-positive organisms, the order of decreasing effectiveness was: nitrofurantoin, 
hloramphenicol, erythromycin, tetracycline, penicillin, and sulfisoxazole, although rela- 
ively few strains were tested against the first and last drugs.” 


vailable as Tablets, 50 and 100 mg.; Oral Suspension, 25 mg. per 5 cc. tsp. 


\eferences: 1. Seneca, H., and Lattimer, J. K.: A.M.A. Arch. Path. 64:481, 1957. 2. Waisbren, B. A., and 
rowley, W.: A.M.A. Arch. Int. M. 95:653, 1955. 3. Metzger, W. I.: Antibiotics Annual 1958-1959, edited by 


i. Welch and F. Marti-Ibanez, New York, Medical Encyclopedia, Inc., 1959, pp. 966-971. 


ITROFURANS—a unique class of antimicrobials—neither antibiotics nor sulfonamides 
ATON LABORATORIES, NORWICH, NEW YORK 


With Tampax, women can bathe, swim, splash, dive — 
have fun — as they would any other time of the month, 


Millions of women have used billions of Tampax. 
Invented by a doctor for the benefit of all women 
...Married or single, active or not. 

Proved by over 25 years of clinical study. 


Tampax® internal sanitary protection is made only by Tampax Incorporated, Palmer, Mass. 4 \M p, Xx 


Samples and literature will be sent upon request to Dept. JOG 99, 
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IN MONILIASIS 


“..more 


IN THE MIXED 
INFECTIONS 


the most 


IN TRICHO- 
MONIASIS 


the most 


IN TRICHO- 
MONIASIS 


the most 


Applied twice daily, AVC Improved 
e stops pruritus 
e eliminates discharge 
e controls irritation 
and inflammation 


Products of Original Research 
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EFFECTIVE 
EFFECTIVE 
EFFECTIVE 


EFFECTIVE 


and Padovano, J. 


than 
any other 
agent...” 


treatment... 


treatment...”° 


treatment 
available.’ 


I. Hensel, H. A.: Postgrad. Med. 


8:293, 1950. 2. Horoschak, A., and 


Horoschak, S.: J. M. Soc. New 
Jersey 43:92, 1946. 3. Cortese, J]. T 


Jersey 48:367, 195 
: Clin. Med, 2: 


DESTROYS THE CAUSE 


A synergistic combination of 

sulfanilamide and 9-aminoacridine, 

AVC Improved is 

e highly effective against 
Trichomonas, Monilia and the 
mixed infections 


e restores normal acid pH 


THE NATIONAL 
Philadelphia 44, Pa. 


DRUG COMPANY 
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to destroy 


viable tumor cells 
in 
cancer surgery 


CLORPACTIN XCB 


REFERENCES: 


GLIEDMAN, M., GRANT, R., ROGERS, C., and KARLSON, K. E.: Clorpactin, 
A Surgical Adjunct; Tumorcidal and Antimicrobial Properties, “Surgical Forum” 
of the American College of Surgeons, Vol. VIII, 1958. 


BACON, HARRY E., and BERKLEY, J. L.: Refinements in Prevention of Recur- 
rent Carcinoma Prior to and During Resection of the Colon and Rectum; Prelimi- 
nary Report, Journal of the Int’l College of Surgeons, Vol. 30, No. 5, Nov., 1958. 


SOUTHWICK, HARRY W., and COLE, WARREN H.: Prophylactic and Adju- 


vant Measures in the Treatment of Carcinoma of the Colon, N. Y. State Journal of 


Med., P. 86-103, Vol. 59, No. 1, Jan. 1, 1959. 


SMITH, R. A.: Clorpactin XCB: Its Use in Urology in Surgical Treatment of 
Malignant Neoplasms, Journal of Urology, P. 554, April, 1959. 


COLLIER, R. G., EY, R. C., McDONALD, G. O., and COLE, W. H.: Wound 
Irrigation to Prevent Local Recurrence of Cancer, A. M. A. Archives of Surgery, 


P. 528, April, 1959. 


UARDIAN 
HEMICAL 
ORPORATION 


38-15 30th Street, Long Island City 1, N.Y. 
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keeping appetite 
in check 
around the clock 


PRELUDIN 


brand of 


prolonged-action 
tablets 


New long-acting PRELUDIN ENDURETS 
offer you a new method...a more 
convenient method...of administering 
this well-established, reliable 
appetite-suppressant. The new ENDURETS 
form virtually eliminates the vexing 
problem of the forgotten dose because... 
just one PRELUDIN ENDURET taken 
in the morning generally curbs the appetite 
throughout the day. 
PRELUDIN ENDURETS afford greater 
convenience for your patient... 
added assurance to you that medication 
is being taken as prescribed. 
PRELUDIN® (brand of phenmetrazine hydrochloride) 
ENDURETS."-“- Each ENDURETS prolonged-action tablet 
contains 75 mg. of active principle. 
PRELUDIN is also available as scored, square pink 


tablets of 25 mg. for 2 to 3 times daily administration. 
Under license from C. H. Boehringer Sohn, Ingelheim. 


ENDURETS IS A GEIGY TRADEMARK 


GEIGY 


ARDSLEY, NEW YORK 


PR-OS3 
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explodes 


trichomonads 


VAGISEC 


LIQUID AND JELLY 


93.1% ‘‘cure”’ rate using 
strictest criterion— 
negative cultures for 

3 consecutive months 


VAGISEC liquid: Polyoxyethylena nonyl phenol, 
e diamine tetra-acetate um dioctyl sulfosuccinate 
In addition, VAGISEC jelly contains Alcohol 5/ by weight 


1. Giorlando; S. W., and Brandt, M. L.: Am. J. Obst. & Gynec 
6:666 (Sept.) 1958. 2. Weiner, H. H.: Clin. Med. 5:25 (Jan.) 1958 


VAGISEC and RAMSES are registered trade-marks of Julius Schmid, Inc 


Repeated negative cultures, following treat- 
ment with VAGISEC liquid and jelly, confirmed 
“cures” in 93.1% of trichomoniasis patients (54 
of 58) treated by Giorlando and Brandt.' These 
patients were followed up, using cultures, for a 
minimum of three months, many for as log as 
eight months. All remained negative. . the 
same strict criterion of negative cultures, Weiner 
achieved comparable success*—46 of 51 patients 
freed of trichomonads. 

VAGISEC therapy is consistently characterized by 
immediate relief of painful symptoms = few 
recurrences. 


To help rule out conjugal re-infection —fus- 
bands willingly cooperate as a part of the wifes 
treatment when RAMSES,® the pure gum rufpber 
prophylactics with “built-in” sensitivity, aregsug- 
gested for use routinely. | 


JULIUS SCHMID, INC. 
423 West 55th Street, New York 19, N. Y. 
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relieves 
depression 


during 
pregnancy 
and 

Postpartum 


acts promptly—controls the 
syndrome of mental depression 
without C.N.S. excitation; re- 
duces depressive rumination and 
crying; restores natural sleep 
| without barbiturate-like hang- 
over. 
significantly different—unlike 
amine-oxidase inhibiting ener- 
gizers, Deprol produces no liver 
toxicity and does not adversely 


treat- 

rmed affect blood pressure; unlike 
(54 C.N.S. stimulants, Deprol has 
not cause insomnia or depress 

tients 

ed by ro 


a -starting bamate and 1 mg. 2-di- 1. Current personal communi- 
cations; in the files of Waliace 


ethylaminoethyl benzilate cratories. 2. Alexander, 
‘ hydrochloride (benacty- Chemotherapy of depression— 


zine HCl). Use of meprobamate com- 
bined with benactyzine (2-di- 


Supplied: Bottles of 50 ethyiaminoethy! benzitate) 


scored tablets. hydrochloride.J.A.M.A.166:1019, 
March 1, 1958, 


Trrave-manx 


> 
leg 
Be. be We TORIES, New Brunswick, N. J. Literature and samples on request 


bottle baby... 
comfortable 
mother... 


painful 
breast 
engorgement 
prevented 


(chlorotrianisen:) 
Treatment of choice to suppress lactation.! Clinicians? have name 
TACE “,..the most satisfactory drug for use at delivery in the suppression 
of lactation.” 
Re-engorgement almost never occurs. In over 3,000 patients studied,’ 
only 3 cases of refilling were reported. 
Withdrawal bleeding rare,'* because TACE, stored in body fat, is re- 
prevent leased gradually, even after therapy is discontinued. 
hemorrhage ‘ Available ...12 mg. and 25 mg. capsules 


due to 
uterine atony 


’ 1. Bennett, E. LS and McCann, 
E. C.: J. Maine M. A. 45:225. 2. 
TACE Eichner, E., et al.: Am. J. Obst. & THE WM. S. MERRELL COMPAN’ 
Gynec. 6:511. 3. Nulsen, R. O., et New York Cincinnati * St. Thomas, Onta' 
with Ergonovine al,: Am. a Obst. & Gynec. 65 :1048. TRADEMARKS: ‘TACE WITH ERGONOVINE,’ TA 
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Superior 
control 


of Leukorrhea 
LJCINATE 


EXPOSES ad 
DESTROYS (he 


udate-protected Trichomonad and Montlia 


ycinate accomplishes the two factors essential to successful therapy in Leukorrhea: 


jirst—Penetrates the mucopurulent barrier surrounding the hidden pathogens. 
econd—Effectively kills these offending pathogens. 
ycinate, through extremely effective mucolytic action, penetrates, exposes and then destroys these 
ganisims by both chemotherapeutic and lysing actions. 
ustained effectiveness is insured by ’round-the-clock tablet disintegration. 


ach buffered Lycinate tablet contains dosage: 1 or 2 vaginal tablets inserted simultaneously 
3 active ingredients: once daily. 


liodotydroxyquin 
odium laury! sulfate supplied: Boxes of 50 with applicator. 


g- 
loctysodium sulfosuccinate . . 
extras, anhydrous. LLOYD BROTHERS, INC. 


$ 


| 
Vaginal submugesa With mucopurulent layer. 
| 


“The effectiveness of the senna preparation [‘Senokot’] in reducing 


the need for enemas...is clearly apparent...” 
Kasdon, S. C., Morentin, B. O.: J. Internat. Coll. Surgeons 31:455 (Apr.) 1959. 


... time and time again, gentle, natural acting ‘Senokot’ is cited in published 
clinical reports as the therapeutic agent of choice in patients with acute or 
chronic constipation. 


‘Senokot’ acts uniquely, through neuro-stimulation of Auerbach’s plexus 
in the colon, duplicating the process of normal defecation. 


When therapy with‘Senokot’is substituted for enemas the difference is safe, 
natural physiologic correction of constipation,and increased patient comfort, 
as well as significant saving of time for your hospital’s nursing staff. 


THE EFFECTIVENESS AND SAFETY OF THE DOUBLY STANDARDIZED SENNA CONCENTRATE 
CONTINUE TO BE DOCUMENTED BY CLINICAL AND LABORATORY INVESTIGATIONS WHICH 
CONSTITUTE THE FASTEST GROWING BIBLIOGRAPHY’ ON CONSTIPATION CORRECTION 


*Available upon request to the Medical Director 


Small and easy 
to swallow, 
in bottles of 100. 


TABLETS 


Cocoa-flavored, 
in 8 and 4 ounce 
canisters. 


GRANULES 


STANDARDIZED CONCENTRATE OF TOTAL ACTIVE PRINCIPLES OF CASSIA ACUTIFOLIA PODS, PURDUE FREDERICK 
Con DEDICATED TO PHYSICIAN AND PATIENT SINCE 1& 
‘ YY NEW YORK 14,N.Y. | TORONTO 1, ONTAR 2 


© Copyright 1959, The Purdue Frederick Company 


IN CONSTIPATION _... 
le TE TMA 
&. 
| 
SenoKot 


to relieve pain of dysmenorrhea... 


| Zactirin 


Ethoheptazine Citrate with Acetyisalicylic Acid, Wyeth 


ZACTIRIN will return many patients suffering from the pain of dysmenorrhea to 
normal physical activity. Its analgesic effect is equivalent to that of codeine, yet 
it is non-narcotic, hence has no addiction liability. Side-reactions are mild and 


low in incidence. 


Supplied: Tablets, bottles of 48. Each tablet contains 75 mg. of etho- 


heptazine citrate and 325 mg. (5 grains) of acetylsalicylic acid. 


Wyeth 
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30 ution to 


Ogic office problem” 
“VULVOVAGINITIS, CAUSED BY TRICHOM@NAS VAGINALIS, CANDIDA 
ALBICANS, Haemophilus vaginalis, or @ther bacteria, is still the 
commonest gynecologic office problem . . . cases of chronic or 
mixed infection are often extremely difficult to cure.” Among 75 
patients with vulvovaginitis caused by one or more of these 
pathogens, TRICOFURON IMPROVED cleared symptoms in 70; vir- 
tually all were severe, chronic infections which had persisted 
despite previous therapy with other agents. “Permanent cure by 


29 


both laboratory and clinical criteria was achieved in 56... .’ 
Ensey, J. E.: Am, J. Obst. 77:155, 1959 


TRICOFURON 


Improved 


= Swiftly relieves itching, burning, malodor and leukorrhea 
s Destroys Trichomonas vaginalis, Candida (Monilia) albicans, 
Haemophilus vaginalis = Achieves clinical and cultural cures 
where others fail = Nonirritating and esthetically pleasing 


2 steps to lasting relief: 

1. PowDER for weekly insufflation in your office. Micorur®, 
brand of nifuroxime, 0.5% and FuRoxonE®, brand of furazoli- 
done, 0.1% in an acidic water-dispersible base. 


2. SUPPOSITORIES for continued home use each morning and 
night the first week and each night thereafter—especially during 
the important menstrual days. Micorur 0.375% and FUROXONE 
0.25% in a water-miscible base. 


Rx new box of 24 suppositories with applicator 
for more practical and economical therapy. 


NITROFURANS—a unique class of antimicrobials 
EATON LABORATORIES, NORWICH, NEW YORK 


| FOUND: dependable 
| 


| am, 
being wor all, 
hard beset ..... 


\ LIFESAVING MEASURE IN THE HYPERTENSIVE CRISES 


Hypertension—the constant phenomenon present in toxemia of pregnancy—is an 
ever- challenging problem. Unitensen, a potent vasorelaxor, significantly lowers 
dlood pressure in eclamptic, preeclamptic and hypertensive encephalopathic states. 


® 
J N ITENSE ‘ Aqueous Eachcc. Unitensen Aqueous contains 2 mg. 


sryptenamine alkaloid in isotonic saline. Supplied: 5 cc. multiple dose vials. 


FILM available to medical groups: 

“Toxemias of Pregnancy'’—a full color, 

; sound motion picture. The film presents 

Meiaber: Irwin, Neisler & Co., Decatur, Illinois in detail, clinical examples and practical 
: therapy. Write for details. 
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when bleeding helies the calendar 


(norethindrone, Parke-Davis) 


potent progestational agent 
arrests functional uterine bleeding 


Failure of ovulation with sustained estrogenic stimulation of the 
endometrium in the absence of progesterone is the usual cause of 
functional uterine bleeding, as well as of other types of menstrual 
irregularity. “The most effective hormone in arresting a bout of bleed- 
ing is progesterone or a progestational steroid.”! This may be given 
as NORLUTIN, the oral agent which “...is effective in producing 
progestational changes in very low dosage.”? Several days after treat- 
ment with NORLUTIN ends, withdrawal bleeding takes place from a 
secretory endometrium. Continued cyclic progestational therapy with 
NORLUTIN during successive months frequently is followed by nor- 
mal menstruation. 


“In instances of menometrorrhagia, where cancer has been ruled out, 
this compound [NORLUTIN] will prevent menses for long periods 
while the level of hemoglobin rises. The withdrawal period after dis- 
continuation of norethindrone administration is usually quite normal. 
The ensuing menses then may be controlled by cyclic progesterone 


therapy.” 


Conditions involving deficiency of 
progesterone, such as primary and secondary amenorrhea, menstrual 
irregularity, functional uterine bleeding, endocrine infertility, habit- 
ual abortion, threatened abortion, premenstrual tension, and dys- 
menorrhea. 


5-mg. scored tablets, bottles of 30. 


(1) Greenblatt, R. B., & Clark, S. L.: M. Clin. North America: 
587 (March) 1957. (2) de Alvarez, R. R., & Smith, E. K.: J.A.M.A. 168:489, 1958. 
(3) Greenblatt, R. B., & Jungck, E. C.: J.A.M.A. 166:1461, 1958. 
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PARKE, DAVIS & COMPANY -° P 
DETROIT 32, MICHIGAN 
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° FILIBON adds one essential ingredient to the acce ted 
there 1S a prenatal supplement... assurance of nutritional sur ort 
each day throughout pregnancy because the decor: ive 
° jar on her table will remind your patient to 
therapeutic FILIBON daily. The extended FILIBON for 
compensates for fetal drain on mat: nal 
vitamin-mineral reserves; incl. des 
reason for the vitamin K and AUTRINIC® Intr jsic 
Factor Concentrate, always enhancin 
_ uptake. Excellently tolerated ron 
d ecorative and the oil- 
all capsules help pre ent 
aggravation of “morning sicki 
of or intestinal distress... an 
J ar at insure daily acceptance. Dos ige 
1 capsule daily. For comrete 


‘> formula see Physic 


7.) 
Desk Reference page 


Phosphorus-fre 
FILIBO* 
Prenatal 
Capsules 
Lederle 


FILIBO) 


(Geers) LEDERLE LABORATORIES, a Division of AMERICAN CYANAMID COMPANY, Pear! River, New rk 
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TRICHOMONAS 
MONILIA 


welcome clinical advance... 


effective medication 


in an appealing form 


Soft and pliant \, the Milibis vaginal suppository offers proved therapeutic 
action* in a Vehicle giving unusual clinical advantages to both patients and physician. 


COVERS CERVIX AND VAGINAL WALL -—The pliant Milibis suppository 
disintegrates readily and molds itself to the cervix as well as the 

columns and rugae of the vaginal vault. 


SHORT DOSAGE SCHEDULE-—The short course of treatment with 
Milibis—only 10 suppositories in most cases—together with the clean, odorless, 
non-staining qualities eliminates psychic barriers which often interrupt 
longer treatments before complete cure. 


Vaginal Suppositories 
Now supplied with uithnop LABORATORIES 
plastic applicator New York 18, N. Y. 


. oe *97 t effective in a study of 564 cases; 
with applicator. SUPPOSITORY PLACEMENT . 


Milibis (brand of glycobiarsol), trademark reg. U.S. Pat. Off. 
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Here's what reviewers 
have to say about this 
book— 


This is a _ magnificent 
scholarly exposition of 
endocrinology from one 
of the oldest and most 
productive American clin- 
ics. The pictorial ma- 
terial is striking with dra- 
matic before and after 
therapeutic comparisons 
and constant reference to 
the normal. 


—American Journal of 
Clinical Pathology 


This beautifully presented 
atlas is a welcome and 
most heartily recom- 
mended addition to the 
library of every clinician 
and is an absolute neces- 
sity for the practicing en- 
docrinologist. 


—U. S. Armed Forces 
Medical Journal 


It is hard to conceive of 
any clinical entity in the 
field of endocrinology 
that the clinician may 
encounter that is not in- 
cluded in this book. This 
text is closest to bedside 
teaching that is conceiv- 
able. 
—The Bulletin of the 
St. Louis Medical 
Society 


A Pictorial Approach to the Recognition, 
Diagnosis and Treatmeni 


of Endocrine Disorder 


ATLAS OF 
CLINICAL ENDOCRINOLOGY 


By H. LISSER, A.B., M.D., Clinical Professor Emeritus 
Medicine and Endocrinology, University of California Schoo 
of Medicine, San Francisco; Former President, The Endocrin 
Society; and ROBERTO F. ESCAMILLA, A.B., M.D., Clini 
cal Professor of Medicine, University of California School o 
Medicine, San Francisco; Civilian Consultant and Chief o! 
Endocrine Clinic, Letterman Army Hospital, San Francisco. 


The First Comprehensive Atlas on the Subject 


Unique in its approach to the recognition and treatment of endocrine 
disorders, ATLAS OF CLINICAL ENDOCRINOLOGY uses a pictorial! 
presentation combined with an abbreviated text to facilitate in the diag- 
nosis of all endocrine disorders. Reflecting the vast experiences of th 
authors, this book is a valuable aid in helping you recognize endocrin: 
disorders, in facilitating correct diagnosis and in prescribing proper en 
docrine therapy or endocrine surgery. 


Clear, Detailed, Well-Planned Presentation 


Comprehensive in scope and vivid in its presentation, this atlas covers 
all clinical disorders from infancy to senescence. It instructively dis- 
cusses clinical disorders of the pituitary, thyroid, parathyroids, adrenals, 
testes, ovaries, pancreatic islets and miscellaneous syndromes whos 
endocrine status is uncertain. 


Practical, Clinical Help on Diagnosis and Treatment 


Each entity is clearly defined, the symptoms, signs and laboratory tests 
are tersely presented. The authors present their specific recommenda 
tions as to case management rather than merely listing the possible thera 
peutic programs. With emphasis on clinical aspects, especially those 
visible on inspection, this book contains all the latest data on diagnosis 
and treatment including laboratory aids. 


Includes Exceptionally-Descriptive Photographs and 
Instructive Case Histories 


Well documented case histories, taken serially when progression or re 
sponse to treatment is pertinent combined with the life-like, exceptior 
ally-descriptive illustrations make this book come as close to bedsid 
rounds as literature can. The concise case histories guide the observar 
clinician to the proper diagnosis and treatment. 


1957, 476 pages, 81/2” x 11”, over 800 illustrations on 
148 plates, including 3 in color. Price, $18.75. 


At Your Favorite Bookstore or Order on 10 Day Approval From 


The C. V. MOSBY Company 


3207 Washington Boulevard, St. Louis 3, Missouri 
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To Insure Pro 
Effective Bowel Evacuation 
Dulcolax 


Dulcolax — in either tablet or 
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POSTURAL EFFECTS ON THE CARDIOVASCULAR STATUS 
IN PREGNANCY: A COMPARISON OF THE LATERAL 
AND SUPINE POSTURES* 


Epwarp J. QuiLuican, M.D., AND TyYLer,** CLEVELAND, OHIO 


(From the University Hospitals of Cleveland) 


HAT the supine position alters the cardiovascular status in near-term 

pregnancy is suggested by reports of Hansen,* McRoberts," Howard and 
associates, MeLennan,’® and Pritchard and co-workers.'? To evaluate fully 
these alterations it is necessary to measure simultaneously several aspects of 
cardiovascular function. The pulse pressure method of estimating cardiac 
output makes available not only a record of arterial blood pressure and heart 
rate but also an estimation of the relative changes in the stroke volume and 
eardiae output.*® 


By this method it was hoped that several interesting questions posed by 
the aforementioned reports might be answered: (1) How are pulse rate, 
stroke volume, and cardiac output altered by a change from the lateral to 
the supine recumbent position in the near-term pregnant patient? (2) Is the 
increase in femoral venous pressure in the pregnant subject lying supine as- 
sociated with a decrease in cardiac output and/or a decrease in cardiac stroke 
volume? (3) If there is a decrease in the renal plasma flow in the supine 
position, then is this a reflection of decreased cardiac output or stroke volume? 


Methods 
In an effort first to find those subjects who might show these cardiovas- 
cular changes most dramatically, 196 near-term pregnant patients were 
*This work was supported by U.S. Public Health Grant H-1914. 
**This paper was submitted in partial fulfillment for graduation requirements of West- 
ern Reserve University Medical School. 
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selected randomly from the Prenatal Clinie of the University Hospitals of 
y y 


Cleveland and were studied by means of the sphygmomanometer to determine 
the frequency with which supine hypotension occurred. All of these subjects 
were placed in the lateral recumbent position and the blood pressure taken; 
they then turned to the supine position and consecutive readings of the blood 
pressure were taken until a level of stabilization was reached. Because these 
studies did not reveal any of the characteristics of subjects with supine hy- 
potension, subsequent detailed studies of blood pressures and eardiae output 
were conducted on an unselected group of inpatient volunteers in the third 
trimester of pregnancy. 


Cardiac output was estimated by the pulse pressure method* *° in 15 non- 
obese normotensive patients under the age of 35 and in the last trimester of 
an uncomplicated pregnancy. Each patient was brought into the hospital 
in the morning and allowed to rest in bed in the left lateral position for from 
30 to 120 minutes. While the patient lay in this position, a Cournand needle 
was inserted into the brachial artery, and a permanent, constant record of 
blood pressure and pulse rate was made on a Sanborn recorder. The patient 
remained in the lateral position for 18 minutes and then turned to the supine 
position with a minimum of exertion, remaining there for the same length of 


time. In selected patients a continuous recording of venous pressure was 
made. 


In analyzing these records, 2 time periods were considered; one includes 
all of the beats which occurred during the 90 seconds just before the turn 
from lateral to supine and for the same length of time just after the turn, while 
the other period comprises the first 18 minutes during which the subject was 
lateral and the same period during which she was supine. These 2 periods of 
time were chosen to attempt to determine if any acute changes occurred in 
the immediate vicinity of the turn and to evaluate the cardiovascular phe- 
nomena over a relatively longer period of time. For the sake of brevity, the 
former will be referred to as the ‘‘short-term’’ period, the latter as the ‘‘long- 
term’’ period. In studying the acute, ‘‘short-term’’ changes, the average 
blood pressures for every consecutive series of 8 beats is taken to estimate 
stroke index, and the time interval of these same 8 beats is taken to measure 
heart rate. Evaluation of ‘‘long-term’’ changes includes the average blood 
pressures and time interval of a series of 8.beats taken at the beginning of 
each 30 second intervai during the full 18 minute period. Because of technica! 
difficulties, only 13 of 15 records were valid for analysis of ‘‘long-term’’ 
changes. 


In 5 of the 15 subjects venous pressures from a peripheral vein in a lower 
extremity was recorded, so that a simultaneous tracing of the venous pressure, 
arterial pressure, and heart rate was made. 


In estimating the change in eardiae output that would be significant when 
the mean value for the supine period is compared to that for the lateral period, 
it was decided that any alteration of 15 per cent or more would be considered 
of significance. Because each of the mean values for these periods is arrived 
at after estimating the heart output for no less than 240 individual beats, and 
because all of the comparisons are made with the subject serving as her own 
control, it is our opinion that the level of significance is somewhat less than 
the 20 per cent that would be indicated by the work of Remington and as- 
sociates."* Although statistical analysis frequently gave significant ‘‘T’’ 
values in eases where the percentage change in the supine cardiae output was 
as little as 2 per cent when compared to the cardiae output in the lateral posi- 
tion, this is obviously not compatible with the precision of the method. 


Volume 78 POSTURE AND CARDIOVASCULAR STATUS IN PREGNANCY 467 


Number 3 


Results 


Sphygmomanometer Blood Pressure Studies——In the group of 196 subjects 
studied clinically with the sphygmomanometer, systolic blood pressure changes 
of 15 mm. Hg or greater occurred in 55 subjects. Of these patients, 7 were 
‘blood pressure labile’’ to the extent that they showed both an increase and 
a decrease of this magnitude following a change from the lateral to the supine 
position. Therefore, of the 62 changes of 15 mm. Hg or more, 39 were de- 
creases in the supine position, as compared to the lateral, and 23 were in- 
ereases. This level of blood pressure change is considered significant because 
several of the subjects began to have mild symptoms of hypotension after a 
drop of 15 mm. Hg. Only one of the 196 subjects, however, was hypotensive 
to the point of syncope, her blood pressure fell from 100/70 to 20/0, two 
minutes after she had been in the supine position. In studying the pulse pres- 
sure of this same group, it was found that within two minutes after the supine 
position had been assumed, the pulse pressure had fallen from a mean value 
of 41 mm. Hg to 38 mm. Hg, a drop which proved to be statistically significant. 


Direct Blood Pressure and Cardiac Output Studies—1. ‘‘Long-term’’ 
changes (18 minutes in each position): The measurements of arterial blood 
pressure showed that in 11 of 13 subjects no significant change in systolic pres- 
sure occurred in association with change in posture, and of the remaining 2 sub- 
jects, one had an increased systolic pressure in the supine position of 14 mm. 
He, or 12 per cent, while the other had a drop of 18 mm. Hg or-15 per cent. 

In the 5 subjects in whom venous pressure was measured in the lower 
extremity, 4 had an increase in this pressure when supine as compared to 
when in the lateral recumbent position, while the fifth had no significant 
change. The mean rise for the group of 5 was 4 mm. Hg, or 27 per cent 
(Table I; Figs. 1 and 2). 


TABLE I, CARDIOVASCULAR ALTERATIONS ASSOCIATED WITH POSTURE CHANGES IN PREGNANT 
SUBJECTS* 


VENOUS PRES- 
SYSTOLIC SUREt (LOWER 
CARDIAC STROKE HEART ARTERIAL EXTREMITY ) 
SUBJECT INDEX (%) INDEX (%) RATE (%) | PRESSURE (%) (%) 
E. H. 0 2 5 +43 
2 0 
C. +24 
J. +37 
R. +29 
L. 
B. 
L. 
E. 


Co bo 


6.5 C19 


wl 


J. Me. 
Mean 2 


*An 18 minute period with the subjects in the lateral recumbent position is taken as 
the base line and the values shown indicate the average percentage changes occurring after 
the subjects had turned to the supine position and remained there for the same length of 
time. 


7(—) Measurement of venous pressures not done in these subjects. 


The change in estimated eardiae index, comparing the lateral and supine 
postures, was insignificant in 9 of the 13 patients who were evaluated for 18 
minutes. Each of these 9 patients showed individually characteristic re- 
sponses to the posture change with the most frequent being a slight increase 


H. R. + 8 { + 8 
A.B. -] 32 +22 15 
- 13 2 3 — 
+ 5 7 
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or decrease in stroke index accompanied by a change in heart rate in the 
opposite direction but of similar magnitude (Fig. 1). Of the remaining 4 
subjects, 2 had an increase in the estimated cardiac index when lying supine 
(Fig. 1), and 2 showed a decrease of similar degree (Fig. 2). Each of these 
subjects had a change of the estimated stroke index of the same magnitude 
and direction as the change in cardiac index and little or no change in the 
heart rate. These data are summarized in Table I. 
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: Fig. 1.—Long-term change—note slight increase in stroke volume compensated by drop 
in pulse. Venous pressure rise late. 


; Fig. 2.—Long-term change—increase in venous pressure immediately after turn. Rela- 
tive drop in cardiac index. 


© 


2. ‘‘Short-term’’ changes (90 seconds in each position): Of the 15 subjects 
studied for the evaluation of the acute short-term changes associated with the 
change from the lateral to the supine position, the systolic blood pressure was 
not altered significantly in any member of the group. It is interesting to 
note, however, that almost all of the patients showed a rather prompt rise 
in the stroke volume within 10 to 15 seconds after the turn (Figs. 2 and 3), 
and this rise was reflected in the 90 second average in 11 of the 15 patients 
(Table IL). This increase in stroke was, in all but 3 instances, compensated 
rapidly by slowing of the rate, thus giving a relatively stable cardiac index 


The peripheral venous pressure in the lower extremity of 3 of the 5 sub- 
jects in whom the measurement was made was increased by more than 10 per 
cent in the 90 seconds after the change to the supine posture. The mean 
increase for the group of 5 was 2.0 mm. Hg or 22 per cent (Fig. 2). 


4.00 love 
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TABLE II. CARDIOVASCULAR ALTERATIONS ASSOCIATED WITH POSTURE CHANGES IN PREGNANT 


SUBJECTS* 

VENOUS PRES- 

SYSTOLIC SUREt (LOWER 

CARDIAC STROKE HEART BLOOD EXTREMITY ) 
SUBJECT INDEX (%) INDEX (%) RATE (%) PRESSURE (%) (%) 
E. H. +1 + 5 - 3 - 2 +44 
+ 4 4 +2 +35 
Hi. +22 +26 4 0 
J.R. +15 +19 - 4 +12 +24 
M. P. 0 +9 
L. B. + § +4 ~ + 4 
B. F. -5 -19 +16 -12 ~ 
L. L. - 1 + 3 on 0 — 
E. M. +5 +8 - 2 + 6 — 
H. R. +9 +11 
A.B. -4 5 « & 
-2 +7 +2 
J. Me. + 5 + 8 
C. L. +16 +13 2 +10 — 
G. 8. - 1 +2 
Mean +4 +5 0 +1 +22 


*A 90 second period with the subjects in the lateral recumbent position is taken as 
the base line, and the values shown indicate the average percentage changes occurring after 
jee subjects had turned to the supine position and remained there for the same length of 
ime. 


+(—) Measurement of venous pressures not done in these subjects. 


Comment 


The relationship between pulse pressure and stroke volume and, therefore, 
cardiac output has long been known.* The demonstration of a decrease in 
pulse pressure in a large group of third trimester pregnant subjects while 
they were lying supine suggested that perhaps there was also a change in the 
eardiae output of a significant percentage of these subjects. Such a change, 
however, was not demonstrated and the presence of a well-controlled com- 
pensation relationship between the streke index and the heart rate was instead 
indicated. This compensatory mechanism maintains the cardiae output at 
relatively constant levels and overcomes the increased venous pressures in the 
lower extremities of the supine pregnant patient (Figs. 1 to 4). 


Certain limitations to the results of this study must be pointed out. Al- 
though efforts were made to minimize the influence of physical exertion by 
the subjects, it was not possible to eliminate this factor completely. This 
exertion was probably the principal cause of the increase in the estimated 
cardiac index of the 3 subjects who showed significant increases in this value 
following the turn to the supine position during the short-term studies. The 
use of a ‘‘tilt table’’ would have eliminated this factor but, at the same time, 
would have introduced an additional nonclinical factor into the study of a 
clinical phenomenon. In addition to this, the clinical laboratory itself intro- 
duces stimuli which elicit emotional responses which in turn alter cardiovas- 
cular status. Uterine activity, known to be associated with certain cardio- 
vascular changes,”’® is another factor which may affect the findings of this 
study. Because no measurement of uterine activity was made in these 
subjects, who were all in late pregnancy, it is possible that uterine contrac- 
tions were influencing the pressure and heart rate recordings to some degree. 
Since none of the subjects was in active labor, and since no change in uterine 
activity owing to change from the lateral to the supine position has yet been 
shown, it is thought that the influence of this factor is minimal, or at least 
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constant. Finally, the method of cardiae index estimation has inherent limi- 
tations itself, as Hendricks and Quilligan® * have discussed in their work on 
this subject ; however, it is believed it is applicable where repeated estimations 
are made and where relative changes during the study of a single subject are 
considered. 

The cardiovascular changes which are associated with pregnancy have 
been thoroughly studied, but relatively little work has been done on the pos- 
tural influences on these alterations. In his excellent study on venous pres- 
sure changes in pregnancy, for example, McLennan’? noted a significant rise 
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Short-term change—immediate rise in stroke volume with compensatory drop in pulse 
rate producing stable cardiac output. 


LATERAL | SUPINE 
69 


464 
482 
SOF 480 
478 
4 
bag 
242 + 
542 = 
7700 
4 


a 
T 


8 & 
or 


IN 
>» 
2 


30 60 90 120 
TIME IN SECONDS 


Fig. 4.—Short-term change—rise in stroke and pulse producing temporary rise in cardiac index. 


in femoral venous pressure, which increased progressively throughout preg- 
naney. It was not until 10 years later, however, that Howard, Goodson, and 
Mengert,* while studying the supine hypotensive syndrome, found that femoral 
venous pressure was increased in the pregnant subject only when she was 
lying supine. The studies presented in this paper tend to confirm these find- 
ings. 

The first report of syncope in supine pregnant patients which is known 
to the present authors was published in 1942 by Hansen,* who stated that 
7 of his 92 subjects had a tendency to faint when supine. McRoberts’ paper" 
on postural hypotension in pregnancy, however, was the principal stimulus 
for the several studies and reports that have come out in recent years. * **-7° 
In studying postural blood pressure changes in 50 pregnant patients, Me- 
Roberts found that 36, or 72 per cent, had changes in systolic pressure of 10 
mm. Hg or more following a change from the lateral to the supine position, 
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while 67 per cent of the 196 comparable subjects in the present study had 
similar changes. Howard and his associates* found that in 160 subjects 18, 
or 11 per cent, had a drop in systolic blood pressure of 30 mm. Hg or more 
when lying supine, but only 6, or 3 per cent, of the present group of 196 had 
comparable changes. As already noted, none of the subjects studied by direct 
pressure measurement showed any fall in systolic blood pressure as great as 
30 mm. Hg when supine. 

A slight decrease in both renal plasma flow and glomerular filtration rate 
when the pregnant subject is turned from the lateral to the supine position 
was demonstrated by Pritchard, Barnes, and Bright.’* They also noted 3 
patterns of response to this posture change. The pattern in one group showed 
an appreciable decrease in renal plasma flow and glomerular filtration rate 
while supine, a second group had an initial drop followed by recovery of these 
functions, and in the third group there was no real change at all. Similar 
patterns of change in the cardiac output, as illustrated in Figs. 1, 2, and 3, 
respectively, suggest the possibility that the changes in these renal and eardio- 
vascular functions may parallel each other. 


Summary and Conclusions 


1. The blood pressure changes associated with a change from the lateral 
to the supine position in a group of 196 near-term pregnant subjects showed 
that 6, or 3 per cent, had a drop in systolic pressure of 30 mm. Hg or more 
when supine, and that the group had a mean drop in pulse pressure of 3 mm. 
Hg after 2 minutes in the supine position. 

2. The mean ecardiae output, as estimated by the pulse pressure method, 
in 13 near-term pregnant subjects did not change significantly when com- 
pared in the lateral recumbent and supine positions. The mean venous pres- 
sure in the legs, measured in 5 of these subjects, did, however, increase signif- 
icantly. 

3. A stroke volume—heart rate relationship which maintains cardiac out- 
put in spite of increased venous pressure in the legs is suggested by these 
studies. A possible relationship between cardiac output, renal plasma flow, 
and glomerular filtration rate in these subjects during the lateral-to-supine 
posture change is also suggested by comparison of these results to results of 
previous work. 
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TOTAL BODY WATER, SODIUM SPACE, AND TOTAL 
EXCHANGEABLE SODIUM IN NORMAL AND 
TOXEMIC PREGNANT WOMEN* 


AuBerT A. PLENTL, M.D., AND Mary JANE Gray, M.D., 
New York, N. Y. 


(From the Department of Obstetrics and Gynecology, Columbia University College of 
Physicians and Surgeons, and the Presbyterian Hospital) 


TUDIES of fluid distribution in women with toxemia of pregnancy have 

yielded inconsistent results and many aspects of the problems relating to 
shifts in body water remain obscure. The experimental data have usually been 
related to body weight, a manner of presentation which does not take into ac- 
count the possible influence of habitus. That this is of importance has been 
demonstrated in normal, nonpregnant women where wide differences have been 
shown to exist in the fluid compartments of lean and obese subjects when the 
results were related to weight..? It is probable that a similar relation holds 
for the water distribution of pregnant women. If the extracellu?ar fluid space 
were expressed as a per cent of the total body water rather than body weight, 
a common denominator could perhaps be established and differences due to 
habitus would disappear. 

The present report is concerned with the establishment of normal ranges 
for the distribution of water and sodium during the third trimester of preg- 
naney and their comparison with values obtained on toxemie women of com- 
parable gestational age. Measurements of the total exchangeable sodium in the 
two groups and their statistical evaluation were thought to contribute to the 
description of the toxemias of pregnancy. 


Methods and Materials 


Clinical Material—tThe patients used in this study were selected from the 
Ward Service of the Presbyterian Hospital. The control group consisted of 
pregnant women near term who had been admitted for elective cesarean section 
because of vaginal bleeding or a question of ruptured membranes; any patient 
who later developed signs and symptoms of toxemia or other obstetrical com- 
plications was omitted from this group. The toxemie patients used in this study 
were carefully selected on the basis of an unequivocal clinical diagnosis of pre- 
eclampsia. Determinations were made as soon as possible after admission before 
specific therapy was started. 


Procedure.—After a control sample of blood was drawn, an intravenous 
infusion of 5 per cent dextrose in water was started. An accurately measured 


*This investigation was supported, in part, by a grant-in-aid from the National Institutes 
of Health, Department of Health, Education, and Welfare. 
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volume of tracer solution containing approximately 30 meg. of sodium** was 
allowed to flow into the infusion tubing from an analytic burette according to 
a method previously described.? This was followed by an accurately known 
volume (approximately 40 ml.) of sterile deuterium oxide as isotonic saline, 
delivered in similar manner from a second burette. These solutions were then 
washed into the vein with an additional 20 ml. of 5 per cent glucose in water. 
A sample of venous blood was drawn 3 hours after the test solutions were 
injected. In those patients in whom the total exchangeable sodium was to be 
ealeulated, an additional 24 hour sample of blood was collected. Twenty-four 
hour urine samples were collected from these patients and the correction for 
urinary excretion determined. 


Laboratory Technique.—The sodium” determinations were performed by 
counting duplicate 2 ml. samples of serum using a well-type scintillation 
counter. Appropriate corrections were made for background and radioactive 
decay. <A 1:200 dilution of the original infusion solutions was used as a 
reference standard and counted in similar fashion. The sodium space was 
calculated according to the formula: 


Sodium space in ml. = (counts/sec./ml. of test solution) (ml. injected) 
counts/sec./ml. of serum 


The remainder of the serum was set aside and stored in the frozen state for 
later determinations of deuterium oxide by the ‘‘falling drop method,’’ as 
described by Fetcher.t The total exchangeable sodium was calculated by 
multiplying the serum sodium level at 24 hours by the 24 hour sodium space 
as suggested by Forbes and Perley.® 


Results 


The values for the 3 hour sodium and deuterium space on 34 normal ante- 
partum patients near term are given in Table I. They are expressed as per 
cent body weight and also as the ratio of their absolute values. Table II is 
a summary of comparable data obtained on 21 pre-eclamptie patients. The 
mean deuterium space for the two groups expressed as per cent body weight 
is almost identical, whereas the mean sodium space for the toxemie and 
normal patients shows a statistically significant difference. Consequently, the 
expression of sodium space as per cent of total body water also leads to a 
statistically significant difference between the two groups of patients. The 
measurements of hypertensive patients were analyzed in a similar fashion. 
In Table III the patients are divided according to clinical criteria. Normal 
and pre-eclamptie patients were compared with hypertensive patients with 
and without superimposed pre-eclampsia. The mean values for the two groups 
of pre-eclampties were nearly the same, whereas the mean value for patients 
with hypertensive vascular disease but without toxemia or cardiac failure was 
indistinguishable from that obtained for normal pregnant women. In Table 
IV the average values of total exchangeable sodium for normal pregnant 
women and for women with toxemia of pregnancy are compared with values 
for normal nonpregnant women. As might be expected, there is a large, 
statistically significant increase in total exchangeable sodium in women with 
toxemia of pregnancy and, as previously demonstrated,® normal pregnant 
women near term do not differ significantly in their sodium content from non- 
pregnant women. 


Comment 


There is general agreement that total body water is best determined by 
means of isotopically labeled water.? Exogenous substances such as antipyrine 
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may lead to useful data under certain specifically defined conditions, but when 
applied to abnormal states the results lose their significance. Labeled water, 
on the other hand, will, with time, be affected equally under all conditions and 
measurements of its dilution ean safely be applied to studies such as these. 


TABLE I. THE Soptum Space, DEUTERIUM OXIDE SPACE, AND THEIR RATIO AS DETERMINED 
ON A SERIES OF NORMAL PREGNANT WOMEN NEAR TERM 


WEIGHT Na SPACE D.O SPACE Na SPACE 
(KILOGRAMS ) (% BODY WEIGHT) | (% BODY WEIGHT ) (% D.O SPACE) 
61.1 24.5 62.7 
63.6 31.2 61.0 
69.5 19.4 59.9 
52.9 26.0 53.1 
21.7 45.8 
66.0 24.5 51.4 
45.1 32.7 73.5 
54.1 27.3 63.3 
60.0 24.7 67.8 
57.0 27.7 74.9 
25.6 47.0 
26.9 
31.5 
27.4 
32.0 
28.8 
23.8 


Z 


CO DO 


4.0 
2.7 
7.5 
2.0 
3.6 
2.9 
5.4 
6.3 29.5 
3.1 
3.6 
4.5 
0.0 
0.2 
8.0 
0.9 


5 
7 
5 
7 
6 
5 
7 
8 
0 
0 
8 
7 
9 
5 
5 
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Standard deviation 
Standard error 
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The extracellular fluid volume has been estimated by several methods and 
a summary of the published data obtained in the study of normal pregnant 
women is reproduced in Table V. All of the reported methods have drawbacks 
and an absolute standard of reference does not exist. An extensive evaluation 
of the thiocyanate method convinced Chesley’® that this widely employed pro- 
cedure is less satisfactory when used during pregnancy. Inulin, useful for 
the measurement of extracellular fluid in normal subjects, does not equilibrate 
with edema fluid even after 24 hours of constant infusion.** The use of chloride 
and bromide is equally limited because these ions have been shown to penetrate 
the cells to a greater extent than formerly believed. Radiosodium, which ex- 
changes rapidly with the sodium of the coneeptus and amniotic fluid’? and with 
that of edema fluid,”° is also distributed to some extent in bone, and its volume 
of distribution is, therefore, not a true measure of the extracellular fluid space. 
Nevertheless, a consistent proportionality probably exists, and its ease of de- 
termination makes it a convenient means of estimating this hypothetical space. 


18 65.4 25.7 45.6 56.4 
19 8 as 43.0 53.7 
20 55.1 53.5 
21 46.4 14.8 
22 48.1 59.4 
23 54.9 49.4 
24 54.4 53.1 
25 53.9 
26 48.0 52.3 
27 40.2 56.0 
28 ] 45.2 59.9 
29 ] 46.9 48.7 
30 47.2 51.2 
31 51.7 48.5 
32 50.1 51.5 
33 61.3 43.8 
34 55.4 52.3 
1 
1.4 0.9 
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TABLE IJ. THE SopiuM SpAcE, DEUTERIUM OXIDE SPACE, AND THEIR RATIO AS DETERMINED ON 
A SERIES OF PRE-ECLAMPTIC PATIENTS NEAR TERM 
WEIGHT Na SPACE D.O SPACE Na SPACE 
(KILOGRAMS ) (% BODY WEIGHT) | (% BODY WEIGHT) (% D.O SPACE) 


30.8 59.0 
31.3 52.6 
38.0 54.8 
29.5 59.3 
32.6 46.4 
32.1 52.4 
26.1 44.1 
37.3 
29.5 
26.0 
29.3 
26.7 
34.4 
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TABLE IIT. COMPARISON OF THE SODIUM AND DEUTERIUM SPACES IN NORMAL PREGNANT 
WoMEN NEAR TERM, PATIENTS WITH PRE-ECLAMPSIA, AND HYPERTENSIVE PREGNANT 
PATIENTS WITH AND WITHOUT SUPERIMPOSED PRE-ECLAMPSIA 


MEAN Na | MEAN D,.O MEAN N@ 

SPACE SPACE SPACE 

NO. OF (% BODY (% BODY (% DO 
PATIENTS WEIGHT ) | WEIGHT ) SPACE) 


Normal pregnant women (third 

trimester ) 34 26.4 53.8 49.5 
Pre-eclamptic patients 18 29.7 53.0 56.0 
Patients with hypertensive 

vascular disease plus pre- 

eclampsia 28.1 49.8 
Patients with hypertensive 

vascular disease without pre- 

eclampsia 24.5 49.9 


{ 


TABLE IV. COMPARISON OF TOTAL EXCHANGEABLE SODIUM IN MILLIEQUIVALENTS PER KILOGRAM 
FOR NONPREGNANT, NORMAL PREGNANT, AND TOXEMIC PREGNANT WOMEN 


MEAN TOTAL EXCHANGEABLE 
SODIUM AS MEQ. PER 
KILOGRAM 


Nonpregnant females5-7 40.2 


Normal pregnant females (third trimesters) 39.6 
Toxemia of pregnancy 15 46.0 


The application of the various methods to the determination of the extra- 
cellular fluid space in toxemic women has been the subject of several investiga- 
tions. Almost without exception, such patients were found to have an increased 
extracellular fluid space. For comparison, the results were usually expressed as 
per cent body weight and only occasionally were they related to surface area 


l 
1 
1 
1 
14 — 
15 69.0 24.4 57.5 
16 63.0 33.2 59.3 
17 61.0 28.9 46.3 
18 58.3 26.4 40.9 
19 53.9 24.5 45.3 54.1 
20 106.1 27.1 46.9 57.8 
21 90.5 27.1 65.1 ty 
Mean 29.7 53.0 56.0 
+3.6 +6.4 +86 
19 
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or height. When the data obtained at the beginning of the present study were 
correlated with body weight, the distribution was found to be quite broad. 
Some extremely low values for the sodium space were found in obese, severely 
toxic women. In an attempt to circumvent such distortions, the relation of 
sodium space to total body water rather than to weight was examined. 


TABLE V. SUMMARY OF VALUES REPORTED FOR EXTRACELLULAR FLUID DurRING NORMAL 
PREGNANCIES AS DETERMINED BY VARIOUS METHODS 
NO. OF EXTRACELLULAR 


DETERMINA- PERIOD OF FLUID SPACES 
AUTHOR METHOD TIONS PREGNANCY (% BODY WEIGHT) 


Thiocyanate 1,388 


Chesley1° Third trimester Average gain of 6.3 
y Be 


liters 


Caton11 
Freis12 
Friedman13 
Cox and 


Chalmers!4 
Lambiotte- 


Thiocyanate 
Thiocyanate 
Bromide 

Radiosodium 


Radiosodium 


56 

7 
31 
19 


2 


All trimesters 
Third trimester 
Term 

Term 


Term 


29.0 


(21.8-40.2) 


Escoffier15 
Cariati and 

Centaro1é 
Dieckmann and 

Pottinger17 


Third trimester 28.2 
(26.0-32.0) 
Third trimester 34.3 


Thiocyanate 19 
Radiosodium 36 


The dependence of total body water on habitus has been investigated by 
Petersen? and his results confirmed by Ljunggren and associates.2, The mean 
total body water for the nongravid woman in Petérsen’s series was 52.8 + 6.9 
per cent body weight; for obese women it was 38.2 + 3.7 per cent, and for 
underweight women, 70.1 + 2.3 per cent. The normal pregnant patients used 
in this investigation were arbitrarily divided according to extremes in weight. 
As shown in Table VI, the values for the sodium and deuterium space obtained 


TABLE VI. RELATION OF BODY WEIGHT AND FLUID SPACES 


NO. OF MEAN Na SPACE | MEAN D,.O SPACE MEAN Na SPACE 
PATIENTS | (% BODY WEIGHT) | (% BODY WEIGHT) (% D0 SPACE) 


All normals 34 26.4 53.3 49.5 
Normals over 80 kg. 7 24.0 45.4 52.8 
Normals under 60 kg. 11 28.9 58.7 49.8 


on over- and underweight patients have a distribution qualitatively similar to 
that obtained on nonpregnant patients, i.e., obese women have less and lean 
women relatively more body water than the “mean.” If, however, the simul- 
taneously determined sodium space is expressed as per cent of total body water, 
variations due to habitus disappear and the mean for both extremes is statis- 
tically indistinguishable from the average of all normal pregnant subjects. 


Nonpregnant hypertensive patients without clinical evidence of edema were 
found by Moore and co-workers”! to have a mean sodium space within the nor- 
mal range. Warner and associates*® found an appreciable elevation of these 
values only under conditions of advanced age and cardiac failure. The 
relatively small number of hypertensive patients here investigated also led to 
essentially normal values provided the classical signs of pre-eclampsia were 


28.2 
(23.5-32.3) 
28.2 
(22.2-35.0) 
27.9 
| 26.0-29.6 
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absent. When pre-eclampsia was superimposed upon pre-existing hypertension, 
the values for the sodium space were found to be higher than the mean for com- 
parable patients without pre-eclampsia (Table III). 


The problem of sodium economy of the normal pregnant woman appears 
to be a controversial subject. Retention of sodium was, until recently, con- 
sidered an evident integrant of normal pregnancy. Balance studies supported 
by theoretic arguments appear to have supplied the evidence for this generally 
accepted opinion. The results of such metabolic studies could not be con- 
firmed by measurements of the sodium space and total exchangeable sodium on 
a series of normal women followed throughout their entire pregnancy.* No 
increase in the distribution of the amount of this element beyond that accounted 
for in the products of gestation was noted. Dieckmann and Pottinger’ re- 
examined this problem using sodium** rather than sodium** and compared the 
average postpartum value for the total exchangeable sodium with a correspond- 
ing average for the antepartum period. They concluded that the total ex- 
changeable sodium is increased approximately 10 per cent in the normal 
pregnant patient. Their published data, however, do not support this conclusion 
because they fail to take into account the loss of sodium occurring at delivery 
when the fetus and amniotic fluid physically remove a quantity which is at 
least equivalent to the reported difference between ante- and postpartum values, 
an average of 271 mEq. Even if the postpartum period is chosen as a standard 
of reference, as has been done by Dieckmann and Pottinger, the maternal 
organism loses no sodium as a result of delivery other than that incorporated 
in the products of gestation. This interpretation of their data is further sub- 
stantiated by the fact that in the same report the authors show that the number 
of milliequivalents of Na per kilogram apparently increases by about 5 per cent 
as a result of parturition. Whether or not this increase is of practical im- 
portance cannot be decided since the authors’ data do not lend themselves to 
tests of statistical significance. 


In the present investigation additional data were accumulated to show that 
if pregnancy progresses without evidence of pathologic changes, sodium ion is 
not retained beyond the limits established for the nonpregnant state (Table 
IV). The mean values for the total exchangeable sodium obtained for pregnant 
and nonpregnant patients are nearly identical while the difference between the 
values for healthy and toxemic patients is statistically highly significant. This 
confirms the observations and conclusion of Dieckmann and Pottinger that pre- 
eclampsia is associated with appreciable sodium retention. 


The measurements of sodium and water content for normal and pathologic 
patients fall on a rather wide distribution curve. Individual determinations 
of total body water or sodium space will not permit a classification of a par- 
ticular subject into one or the other group, and therefore the test is not of 
diagnostic value. The simultaneous determination of the volume of distribution 
of 2 endogenous substances and a statistical examination of their ratio has 
made it possible to demonstrate an underlying defect characteristic of “pre- 
eclampsia.” 


Summary 


1. Simultaneous measurements of sodium space and total body water as well 
as total exchangeable sodium have been made on a series of toxemic patients 


and the values compared with the range obtained for normal pregnant women 
near term. 


2. The relationship of total body water and body weight was found to be 
influenced by body build; i.e., lean pregnant women were found to have a higher 


N 
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(58.7 per cent body weight) and obese pregnant women a lower (45.4 per cent 
body weight) water content than the mean (53.3 per cent body weight). The 
ratio of sodium to water space showed no significant difference whén lean, obese, 
and average normal pregnant patients were compared. 


3. The mean sodium space of pre-eclamptie patients with and without 
hypertensive vascular disease constitutes a significantly higher percentage 
(56.0) of the total body water than the corresponding mean for normal (49.5) 
and hypertensive patients without pre-eclampsia (50.0). 

4. The mean value for the total exchangeable sodium of pre-eclamptic 
patients is significantly higher (46.0 mEq. per kilogram) than that of normal 
pregnant patients (39.6 mEq. per kilogram) of comparable gestational age. 

5. Additional evidence has been presented that normal pregnant women 
do not retain sodium beyond the limits for the nonpregnant state. 
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CHANGES IN BLOOD OXYTOCINASE DURING PARTURITION 


James G. Hitton, Pu.D.,* anp RicHarp F. Jounson, B.S., 
Jackson, Miss. 


(From the Department of Pharmacology, University of Mississippi Medical Center) 


HE presence of an enzyme in the blood of pregnant women which inactivates 

posterior pituitary hormone was first reported by Von Fekete’ in 1930. 
Since then, this substance has been studied by numerous investigators. It has 
not been specifically isolated, however, and the blood of pregnant women has 
been reported to inactivate not only the oxytocie but also the pressor and anti- 
diuretic fractions of the posterior pituitary hormone. Woodbury and associates? 
in 1946 described the destruction of both oxytocin and vasopressin. He found 
that the inactivating factor was present in high concentrations from about the 
fifth month of pregnaney until about 7 days post partum. Page,** at about 
the same time, studied the effects of the plasma of pregnant women on oxytocin 
and proposed the name ‘‘pitocinase’’ or ‘‘oxytocinase’’ for the enzyme which 
inactivated oxytocin. He further postulated that, since this substance increased 
progressively during pregnaney, its concentration in the blood might be used 
as an estimate of the duration of pregnaney. Dieckmann and co-workers’ found 
that plasma from pregnant women would also inactivate the antidiuretic hor- 
mone. 

Whatever the exact nature or specific physiological function of the en- 
zyme, its possible relationship to the onset and progress of labor is of interest. 
While there are many theories as to the possible cause of the onset of labor,® 
increased production or decreased inactivation of oxytocin remains an attractive 
possibility. Evidence for the function of oxytocinase in this respect is scanty. 
Kanazawa’ stated that blood oxytocinase was not necessarily decreased at the 
time of parturition. He could show no direct relationship between the changes 
in blood oxytocinase and the onset of labor. On the other hand, Namiki® found 
a decrease in blood oxytocinase during the period of parturition. 

The present study is an attempt to re-evaluate this problem by studying 
blood oxytocinase levels before, during, and after parturition and thus to shed 
some light on the possible part played by this enzyme. 


Methods 


The methods used in this study are for the most part those outlined by 
Page* in his paper concerning the changes in blood oxytocinase during the 
period of pregnancy. The subjects were patients from the antepartal clinic of 


*Present address: Department of Pharmacology, Marquette University School of Medicine, 
Milwaukee, Wis. 
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the University of Mississippi Medical Center. Each patient was selected when 
the expected date of delivery was approximately 2 weeks off. For the most part 
these patients were multiparas and did not appear to be pre-eclamptic. Prior 
physical examination of the patients showed them to be normal and without 
expected complications in delivery. In each patient at least 4 samples of blood 
were taken. Each blood sample was 10 ¢.c. in volume and was drawn in a 
heparinized syringe. Immediately after the samples were drawn, they were 
centrifuged and the plasma portion separated from the cell fraction. Samples 
were drawn at the following times: (1) ante partum, approximately 2 weeks; 
(2) during early Stage I of labor; (3) approximately one hour post partum; 
and (4) approximately 24 hours post partum. In 3 of the patients where false 
labor occurred prior to the onset of true labor, additional samples were taken 
during this period. In all cases reported here the duration of labor was not 
excessive. When it was necessary to induce labor by posterior pituitary drip 
or when surgical intervention proved necessary the patient was dropped from 
the series. 

Each sample was treated in as nearly the same manner as possible. That 
is, the plasma was divided into 2 portions; one portion was denatured and the 
other was left intact. The denaturation process was carried out by acidification, 
heat, and filtration. The pH of the denatured plasma was adjusted toward 
normal by use of sodium hydroxide using bromeresol purple as an indicator. 
One ¢.c. aliquots of the intact plasma and the denatured plasma were placed in 
incubation tubes with 10 units of oxytocin, U.S.P., in each tube and ineubated 
at 37° C. for 30 minutes. After incubation, each sample was diluted by serial 
dilutions and immediately assayed for its oxytocin content. The assay for 
oxytocin was carried out by bioassay using the isolated rat uterus. 


Results 


The results of the assay for oxytocinase activity during the various stages 
of parturition are presented in Table I. These results express the oxytocinase 
activity of the blood in terms of the per cent of added oxytocin destroyed by 
1c.ec. of plasma. This means that the figures can be read directly for oxytocinase 
action (i.e., a figure of 0.0 means no oxytocin destroyed and no oxytocinase 
activity while a figure of 25.8 means that approximately 26 per cent of the 
added oxytocin was destroyed and that the plasma had a relatively high 
oxytocinase activity). From the figures in Table I it may be seen that in all 
eases the amount of oxytocinase activity in the plasma decreased from the ante- 
partum to the Stage I plasma. In all but one ease the ability of the blood to 
destroy oxytocin increased from Stage I of labor to a period one hour post 
partum. The time difference between Stage I of parturition and one hour 
post partum was not a constant value because each patient had a different 
total time for parturition and the measured time began at the time of delivery 
of the placenta. In all cases in this study the ability of the blood to destroy 
oxytocin decreased from one hour post partum to 24 hours post partum. In 
4 of the 7 cases presented here, at 24 hours post partum the oxytocinase blood 
levels were undetectable. In each individual patient the 4 or 5 samples taken 
showed a definite progressive sequence of changes in blood oxytocinase activity. 
This began with a high level ante partum which fell to a reduced level during 
the period of uterine contractions. This decrease in oxytocinase activity oe- 
curred independent of whether the contractions presented true or false labor. 
The reduced oxytocinase level was followed by an elevated level which then fell 
to extremely low values by 24 hours post partum. As an example of this pattern 
of changes Patient R. McL. presented a typical picture. Ante partum, the blood 
oxytocinase level was 21.4; during Stage I, 1.7; one hour post partum, 12.5, 
and 24 hours post partum, 0.7. 
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TABLE I, BLoop OxyTOCINASE DURING DIFFERENT PHASES OF PARTURITION 


PER CENT ADDED OXYTOCIN DESTROYED 


ANTE STAGE I 1 HOUR 24 HOURS 
PATIENT PARTUM FALSE LABOR STAGE I POST PARTUM | POST PARTUM 
23.1 0.0 
19.4 
45.6 
25.8 
33.0 
20.2 
12.4 
21.4 
15.6 
30.1 
Means 24.7 


*This patient had pre-eclampsia. 
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The only exception to the elevated levels during the period one hour post 
partum was Patient R. L. W. If the entire sequence of samples is observed, 
however, it will be noted that the same pattern of changes occurs; that is, the 
value of oxytocinase activity fell from 33.0 ante partum to 5.2 during false 
labor and then began to rise to a value of 11.9 during Stage I. After this rise 
the concentration of oxytocinase decreased again to 0.3 at one hour post partum 
and to immeasurable levels at 24 hours post partum. It is possible that the 
same sequence of events occurred in the other 2 false labor cases studied, but 
because of missed samples this cannot be determined in the table presented here. 


Comment 


The changes in the capacity of blood to inactivate oxytocin in the course 
of parturition indicate that this mechanism may play some role in the onset 
of labor. However, inactivation of oxytocin occurred during false labor as 
well as during true labor. Therefore, it would seem that other factors, possibly 
humoral or mechanical, are required to produce effective uterine contractions 
leading to explusion of the fetus. Nor does increased inactivation of oxytocin 
during parturition settle the question of increased production of oxytocin at 
this time. 


An increase in the capacity of the blood to inactivate oxytocin was found 
one hour post partum in all but one instance as compared with levels obtained 
during labor. It can be seen that these postpartum observations are quite 
irregular and have a wide range. Such variations might occur because of 
individual differences in the peak production of oxytocinase during the post- 
partum period. However, the fact that the changes are in the same direction 
in 8 of 9 eases is in line with the clinical observation of reduced frequency 
and strength of uterine contractions at this time. It is interesting to speculate 
on the possibility that a large increase in the oxytocinase level might pre- 
dispose to uterine atony and postpartum hemorrhage. No precise data on 
this question were collected in the present study, but future investigations are 
planned to consider this particular problem. 


The ablility of the blood of pregnant women to inactivate oxytocin may be 
related to the ability to inactivate the antidiuretic hormone of the posterior 
pituitary. Dieckmann® suggested that there might be some relationship be- 
tween the latter property and the occurrence of pre-eclampsia-eclampsia. If 
the blood’s ability to inactivate both substances, oxytocin and antidiuretic 
hormone, is parallel, then such toxemie patients might be expected to have a 
low oxytocinase level. Clinically this idea is supported by the fact that patients 
with pre-eclampsia-eclampsia frequently have irritable uteri and go into labor 


| 
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prematurely. Although in this study an attempt was made to exclude toxemic 
patients, it is interesting that our single pre-eclamptic patient had an anteparta! 
blood oxytocinase level lower than any other patient in the series. 


The localization of the oxytocinase and the mechanism responsible for its 
release are as yet unknown. Sawyer,’ in studying organ tissue extracts from 
rats, has shown that the placenta, pregnant uterus, kidney, and liver are all 
high in the ability to destroy oxytocin. It would therefore seem reasonable to 
suppose that local changes in the placenta or pregnant uterus might produce 
a change in the release of oxytocinase into the blood stream. Majewski and 
Jennings’® have proposed from their studies of premature labor that premature 
contractions may be started by external pressure on the uterus, emotional 
excitement, excess carbon dioxide, and perhaps even by uncontrolled intestinal 
peristalsis. Such stimuli might produce alterations in the release of an enzyme 
such as oxytocinase from the placenta or uterus. 


Summary and Conclusions 


Studies have been earried out on patients in the University of Mississippi 
Medical Center to determine the changes which occur in blood oxytocinase 
during the period from 2 weeks ante partum to 24 hours post partum. The 
results of these studies have been stated in terms of the per cent added oxytocin 
destroyed by 1 ¢.c. of plasma. The mean value obtained for antepartum plasma 
was 24.7 per cent; for plasma obtained during false labor, 1.7 per cent; for 
Stage I, 3.9 per cent; for one hour post partum, 17.8 per cent; and for 24 hours 
post partum, 3.1 per cent. In all patients studied here there was a marked 
decrease in the oxytocinase activity, concomitant with the beginning of increased 
uterine contraction. In all but one patient there was an inerease in blood 
oxytocinase activity when this activity was measured one hour post partum. 
By 24 hours post partum the blood oxytocinase activity had decreased markedly 
to very low levels. The relationship between these changes in blood oxytocinase 
and the onset of labor have been discussed and it is concluded that these 
changes may play some part in beginning uterine contractions in labor. 


We wish to thank Dr. Michael Newton, Chairman of the Department of Obstetrics and 
Gynecology, University of Mississippi School of Medicine, for his assistance in obtaining the 
patients used in this study and for his thoughtful criticism of the project. 
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FETAL BLOOD STUDIES* 


XI. The Effect of Prophylactic Oxygen on the Oxygen Pressure 
Gradient Between the Maternal and Fetal Bloods of the 
Human in Normal and Abnormal Pregnancy 


Harry Prystowsky, M.D., GAINESVILLE, FLA. 


(From the Department of Obstetrics and Gynecology, University of Florida College of Medicine) 


We cannot reason with our cells, for they know so much more than we do that 
they cannot understand us; but though we cannot reason with them, we can find 
out what they have been most accustomed to, and what therefore they are most 
likely to expect; we can see that they get this, as far as it is our power to give it 
them, and may then generally leave the rest to them. 


Samuel. Butler 


N PREVIOUS reports’ * estimates were made of the difference in the oxygen 
pressure of fetal and maternal blood as each passes through the human 
placenta. Such information not only enables one to assess quantitatively the 
normal limitation placed by the placenta upon the free movement of oxygen 
from one circulation to the other but also aids in evaluating the effect of ab- 
normal and postmature pregnancy on oxygen transfer.- Although these ob- 
servations are of obvious importance, the clinician is primarily concerned with 
such questions as the following: (a) What measures may be taken to improve 
the position of the fetus when the limitation to oxygen transfer exceeds a 
normal range? (b) What ean be done to forestall or mitigate intrauterine 
hypoxia? These questions are understandable, for, in modern obstetrics, it is 
generally accepted that the threat of hypoxia is the greatest danger to which 
the fetus in utero is exposed; it is the most common cause of intrauterine 
death. Following up the important observations of Lund,’ obstetricians have 
adopted the procedure of giving a patient oxygen when signs of fetal distress 
appear. During the past few years, in the Department of Obstetrics at the 
Johns Hopkins Hospital, a large number of normal parturients have received 
oxygen 10 to 15 minutes before delivery; the administration of prophylactic 
oxygen to all parturients has been advocated by Eastman.* His recommenda- 
tion was based upon the general feeling that oxygen transfer to the fetus was 
enhanced, and this belief was based upon an increased oxygen saturation of 
umbilical vein blood. The interpretation of this latter finding is difficult for two 
main reasons. First, equally high values of umbilical vein oxygen saturation 
have been obtained in cases where no oxygen was given. Second, it is generally 


*This investigation was supported in part by research grants, H-3182 and H-4264, United 
States Public Health Service. 
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agreed that umbilical vein data per se are of limited value as an index of fetal 
oxygenation. To evaluate Lund’s and Eastman’s recommendations in a more 
critical fashion, it was decided to determine the oxygen pressure gradient in 
normal and abnormal pregnancy following oxygen administration. In this man- 
ner one of the factors concerned with the net transfer of oxygen across the 
placenta could be quantitatively assessed. 


Material and Methods 


The 27 patients upon whom observations were made were delivered of 
infants on the Obstetrical Service of the Johns Hopkins Hospital. In 8 of 
them (Tables I and II), oxygen pressure gradients following oxygen administra- 
tion were determined. Five were delivered by cesarean section and 3 per 
vagina. All received oxygen by mask 5 to 15 minutes before delivery of the 
fetus. 


TABLE [. DATA OBTAINED ON BLOOD SAMPLES DRAWN FROM PLACENTAL VESSELS—NORMAL 
PREGNANCY PLUS PROPHYLACTIC OXYGEN 


METHOD OXYGEN OXYGEN % ESTIMATED 
OF PLACENTAL | CAPACITY | CONTENT | SATU- po, Mpo.-Fpo,* 
DATE NO. | DELIVERY VESSEL (VOLS. %) | (VOLS. %) | RATION | (MM. H@) | (MM. He) 
Nov. 19, Cesarean Intervillous 13.3 12.8 96.2 70.0 44.0 
1956 section space 
Umbilical vein 20.2 12.8 63.3 26.0 


Feb. 20, 9 Vaginal Intervillous : 17.1 96.0 69.0 
1957 space 
Umbilical vein 16.6 86.4 41.0 
Umbilical 5.8 30.0 14.2 
artery 


Vaginal Intervillous 90.0 61.0 
space 
Umbilical vein Dé 12. 81.9 37.0 
Umbilical 5.! 25.8 13.0 
artery 


April 6, 5 Cesarean Intervillous 5. § 90.2 
1957 section space 
Umbilical vein 


April 2, Cesarean Intervillous 
1958 section space 
Umbilical vein 
Umbilical 
artery 


Average 


*MpOz = maternal partial pressure of oxygen; FpO2 = fetal partial pressure of oxygen. 


Just prior to delivery in the vaginal series, a long No. 20 gauge needle 
was inserted through the anterior abdominal wall just inferior to and to the 
right of the umbilicus. If the placenta was anteriorly located, a sample of 
blood was obtained from the intervillous space and collected in a heparinized 
and oiled syringe; if the placenta was posterior, amniotic fluid was obtained. 
The fetus was then delivered rapidly, a segment of umbilical cord isolated, and 
samples of blood collected anaerobically from the umbilical artery and vein. 
At the time of cesarean section, a similar technique was employed except that 
the anterior abdominal wall was infiltrated with 1 per cent xylocaine, the 
peritoneal cavity opened, and then the anterior uterine wall entered under 
direct visualization with a No. 20 or No. 18 gauge needle. In Patient No. 19 


DATE 
Oct. 4, 
1956 


Dee. 11, 
1956 


Feb. 1, 
1957 
Averag 


* 


Feb. 22, 20 
1957 
30.0 
25.0 36.0 
17.4 16.0 91.9 58.0 
22.8 16.2 71.0 29.5 36.7 
22.8 6.1 26.7 13.0 
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the intervillous space was tapped and a sample of blood was obtained. The 
needle was left in place for 15 minutes and during this period the patient was 
given oxygen by mask. At the end of this time another specimen of blood was 
collected from the intervillous space. 


TABLE II. DATA OBTAINED ON BLOOD SAMPLES DRAWN FROM PLACENTAL VESSELS— 


ABNORMAL PREGNANCY PLUS PROPHYLACTIC OXYGEN 


METHOD 
OF 


OXYGEN OXYGEN % ESTIMATED 


COMPLICA- 


DATE 


NO. 


TION 


DELIVERY 


PLACENTAL 
VESSEL 


CAPACITY 


(VOLS. %) 


CONTENT 
(VOLS. %) 


SATU- 
RATION 


po, 
(MM. He) 


Mp0,-Fpo,* 
(MM. He) 


Oct. 4, 3 
1956 


Pre- 
eclampsia 


Cesarean Intervillous 


section 


15.9 


14.6 


91.8 


57.8 


space 
Umbilical vein 


35.6 
19.9 


13.8 


10.3 
12.3 


51.7 


Dee. 11, 8 89.1 


1956 


Rh negative 
sensitized 


Cesarean Intervillous 
section space 
Umbilical vein 


55.0 
4.2 
16.9 


73.8 
94.6 


31.5 


3. 
Feb. 1, 16. 65.0 


1957 


Pre- 
eclampsia 


Intervillous 
space 
Umbilical vein 


Vaginal 


23.2 76.2 


33.0 


Average 


*MpOz = maternal partial pressure of oxygen; FpOz = fetal partial pressure of oxygen. 


Oxygen analyses were done immediately after the tapping of the inter- 
villous space. The tests for oxygen content of the blood were performed on 
0.5 ml. samples in duplicate, according to the method of Van Slyke and Neill.® 
The oxygen capacity was determined by the procedure previously reported.® 
O. content 
O. capacity 


Percentage saturation was calculated ( 


x 100 = % saturation ) 


and the pO, in each sample was estimated by referring the saturation to a 
dissociation curve constructed at standard pH.’ The gradient was determined 
by use of the method employed in a previous study." 


Results 


1. Oxygen Pressure Gradient—Normal Pregnancy Plus Prophylactic Oxy- 
gen.—As indicated in Table I, the mean difference in oxygen pressure between 
maternal and fetal circulations ranged from 30.0 to 44.0 mm. Hg, with an 
average of 37.5 mm. Hg. If only intervillous space and umbilical vein are com- 
pared, the average difference is 32.1 mm. Hg. 

Intervillous blood saturation varied from 90.0 to 96.2 per cent; these values 
correspond to a pO, variation of 61.0 to 70.0 mm. Hg. The average percentage 
saturation and pO, were 92.8 per cent and 65.2 mm. Hg, respectively. In patient 
No. 19, the oxygen saturation of intervillous blood prior to oxygen administra- 
tion was 50 per cent (pO, 26.0 mm. Hg). After 15 minutes of oxygen, the 
saturation rose to 96 per cent (pO. 69 mm. Hg). 

Umbilical vein saturation averaged 72.5 per cent; the values ranged from 
60.0 to 86.4 per cent. The corresponding average pO, equaled 31.7 mm. Hg 
(range 25.0 to 41.0 mm. Hg). The percentage oxygen saturation in the 3 cases 
in which umbilical arterial blood was obtained varied from 25.8 to 30.0 per cent, 
average value 27.5 per cent. The oxygen tension ranged from 13.0 to 14.2 mm. 
Hg with an average value of 13.4 mm. Hg. 


2. Oxygen Pressure Gradient—Abnormal Pregnancy Plus Prophylactic Oxy- 
gen.—The gradient averaged 30.3 mm. Hg with a variation from 23.5 to 35.6 mm. 
Hg (Table IT). These results include only data from the intervillous space and 
umbilical vein; in this group, umbilical artery blood was not obtained. 


23.5 
|| 32.0 
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The intervillous blood averaged 91.8 per cent saturation, a pO, of 59.2 mm. 
Hg. The ranges of variation were 89.1 to 94.6 per cent and 55.0 to 65.0 mm. Hg, 
respectively. 

Umbilical vein blood pO, ranged from 22.2 to 33.0 mm. Hg, the average 
being 28.8 mm. Hg. Oxygen saturation averaged 67.2 per cent (range 51.7 to 
76.2 per cent). 


3. Coefficient of Oxygen Utilization by Fetus With and Without Prophy- 
lactic Oxygen.—In Tables III and IV the data necessary to ealeulate the eo- 
efficient of utilization are presented. 


O, content umbilical vein - O, content umbilical artery 


Coefficient of utilization = 
O, content umbilical vein 


100 


In parturients who received no oxygen prior to delivery, the coefficient across 
the fetal circulation averaged 43.1 per cent (range, 19 to 62.7 per cent). When 
oxygen was given prophylactically, the coefficient of utilization was found to 
average 72.1 per cent (range, 65 to 88.4 per cent). 


TABLE IIT. COEFFICIENT OF OXYGEN UTILIZATION BY HUMAN FETUS 


COEFFICIENT OF 


OXYGEN CONTENT (VOL. % ) 


V-A DIFFERENCE UTILIZATION 
NO. UMBILICAL VEIN | UMBILICAL ARTERY (vol. %) (%) 
1 4.1 2.1 2.0 48.7 
2 5.1 3.4 1.7 33.3 
4 10.5 8.5 2.0 19.0 
5 1.8 1.1 0.7 38.8 
15 2.1 0.9 1.2 57.1 
21 6.6 3.9 2.7 40.9 
22 §.1 1.9 3.2 62.7 
36 12.3 5.7 6.6 93.6 
46 11.0 7.2 3.8 _ 34.5 

Average 43.1 
TABLE LV. COEFFICIENT OF OXYGEN UTILIZATION BY HUMAN FETUS FOLLOWING 
PROPHYLACTIC OXYGEN THERAPY 
COEFFICIENT OF 

OXYGEN CONTENT (VOL. %) V-A DIFFERENCE UTILIZATION 
NO. UMBILICAL VEIN | UMBILICAL ARTERY (von. %) (%) 
2 16.2 6.1 10.1 62.0 
17 13.9 1.6 12.3 88.4 
18 16.0 3.7 12.3 76.8 
19 16.6 5.8 10.8 65.0 
20 12.7 4.0 8.7 68.5 
Average 72.1 


Comment 


The average oxygen pressure difference across the human placenta follow- 
ing oxygen administration to a normal parturient (37.5 mm. Hg) contrasts 
sharply with that which appears to exist when no oxygen is given (20.1 mm. 
Hg). Furthermore, there is a steepening of the oxygen gradient in the ab- 
normal patient given prophylactic oxygen (30.3 mm. Hg) when compared to 
the complicated parturient who has received no oxygen (3.5 mm. Hg). 


It is tempting to associate these differences in oxygen tension following 
oxygen administration with fetal oxygen supply or rate at which oxygen 
reaches the fetal blood. As a consequence, these data could be interpreted as 
evidence that prophylactic oxygen in both normal and abnormal pregnancy 
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enhanced oxygen transfer. But the relationship of several factors that modify 
the movement of oxygen from one circulation to the other must be considered 
before any conclusions can be drawn. 

On the assumption that the tissue barrier separating the two blood streams 
in the placenta can be represented by a liquid layer, the relationship of the 
(ApO,) (A) (K) 

D 

the milliliters of gas transferred per unit time; ApO, the pressure gradient on 
the two surfaces of the liquid layer; A the area of the surface across which 
diffusion occurs; D the thickness or distance between the two limiting surfaces 
of the liquid layer; and K a constant for the system. In short, the main 
factors that would affect the placental transfer of oxygen are: (1) the 
pressure gradient; (2) the limiting surface area, (3) the thickness of the tissue 
across which the transfer must occur, (4) variations in the solubility of oxygen 
in the different tissue layers that form the placental barrier, and (5) changes 
in the Fick diffusion coefficient across the membranes. 

There is evidence that under certain circumstances oxygen actually con- 
stricts the capillary bed.* ° If, in a normal parturient, the giving of oxygen 
had the effect of increasing the oxygen tension of intervillous blood and 
thereby reducing A, then the steepening of the pressure gradient, as noted in 
our observations, would represent a compensatory mechanism to keep Q at a 
fairly constant level. That this explanation is a possible one is shown by com- 
paring the order of magnitude of differences in the control and oxygenated 
series. 

As indicated in Table V, whereas intervillous blood pO, rises 27.5 mm. Hg 
following oxygen administration, umbilical vein pO, rises only 13.7 mm. Hg 
and umbilical artery pO, remains unchanged. In response to the inereased 
oxygen tension in the intervillous space blood, there is a reduction in limiting 
surface area and an increase in the coefficient of utilization across the umbilical 
circulation, which the fetus apparently accomplishes by modifying his circu- 
lation rate. The net result is a steepening of the gradient. 


factors may be expressed as: Q = , where Q represents 


TABLE V. THE DIFFERENCES IN OXYGEN SATURATION AND OXYGEN TENSION IN NORMAL 
PREGNANCY—WITH AND WITHOUT PROPHYLACTIC OXYGEN (AVERAGE VALUES) 


VESSEL | NOOXYGEN | OXYGEN | DIFFERENCES 
A. Intervillous Space.— 
Per cent saturation , 92.8 +26.5 
Oxygen tension (mm. Hg) ‘ 
B. Umbilical Vein.— 
Per cent saturation 
Oxygen tension (mm. Hg) 
C. Umbilical Artery.— 
Per cent saturation 
Oxygen tension (mm. Hg) 


In abnormal pregnancy (Table VI), on the other hand, where the area 
across which diffusion occurs is more than likely already reduced, the giving of 
oxygen counteracts this factor and, with a steepening of the gradient, the 
head of pressure driving oxygen across the placental barrier is increased. Con- 
sideration of the data reveals that under such cireumstanees intervillous pO, 
rises 43.4 mm. Hg, umbilical vein 16.0 mm. Hg, and umbilical artery remains 
essentially the same. Hence, the mechanism by which the gradient is 
steepened results from an increased intervillous pO. and an increased ¢o- 
efficient of utilization across the fetal circulation. It seems reasonable to as- 
sume that this increased gradient is related to increased oxygen supply to the 
fetus. 
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TABLE VI. THE DIFFERENCES IN OXYGEN SATURATION AND OXYGEN TENSION IN ABNORMAL 
PREGNANCY WITH AND WITHOUT PROPHYLACTIC OXYGEN (AVERAGE VALUES) 


VESSEL | NOOXYGEN | OXYGEN | DIFFERENCE 

A. Intervillous Space.— 

Per cent saturation Q 91.! +69.2 

Oxygen tension (mm. Hg) 5. 59.2 +43.4 
B. Umbilical Vein. — 

Per cent saturation +41.2 

Oxygen tension (mm. Hg) +15.8 
Umbilical Artery.— 

Per cent saturation : 2.5 - 1.8 

Oxygen tension (mm. Hg) : y + 0.0 


Conclusions 


The findings presented here enable an inference to be made about the mar- 
gin of safety that the fetus in utero enjoys. In the normal parturients who re- 
ceived oxygen there was a rise in pO, on the maternal and fetal sides, but the 
latter to a lesser degree. In other words, what the fetus apparently does is 
decrease the size of the capillary bed, so that he gets what he wants at the 
pressures he desires. These findings are not at all surprising, for one would 
expect that the fetus in utero would have some means of expanding and con- 
tracting his exposed eapillary bed. 

Finally, on the basis of these data there would seem to be real benefit in 
administering oxygen in known eases of fetal distress. In regard to the giving 
of oxygen to a normal parturient just prior to delivery, it is possible that 
oxygen transfer may not be enhanced; but the critical point in regard to this 
question is that there is no known way of predicting which fetus might be- 
come embarrassed in this late stage of labor—an unfortunate event with which 
obstetricians are not unfamiliar. Hence, it would seem ‘‘desirable to follow 
this procedure of routine oxygen administration in order to protect the welfare 
of the one baby in twenty who needs it and who may suffer some degree of 
hypoxia, although the other nineteen may not need it. The administration of 
oxygen to the mother in the last 5 to 15 minutes before delivery is harmless, 
simple, feasible, and the expense is negligible. It is our opinion that it should 
become part and parcel of the delivery room procedure.’’* 
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XIV. A Comparative Study of the Oxygen Dissociation Curve 
of Nonpregnant, Pregnant, and Fetal Human Blood 


Harry Prystowsky, M.D., GAINESVILLE, FLA., 
ANpDRE HELLEGERS, M.D., BALTIMORE, MD., 
AND PAuL Bruns, M.D., DENVER, COoLo. 


(From the Department of Obstetrics and Gynecology, University of Florida College of 
Medicine, the Department of Obstetrics, the Johns Hopkins University School of Medicine 


and Hospital, and the Department of Obstetrics and Gynecology, University of Colorado 
College of Medicine) 


F ONE assumes that the transfer of oxygen across the placental membrane 
is a passive, physical process, the rate of transfer will be proportional to the 
difference in oxygen pressure across the membrane. The pressure of oxygen 
on the maternal side will be determined by: (1) the quantity of maternal blood 
supplied to the maternal placental vessel in unit time; (2) the characteristics 
of the maternal blood with respect to intervillous space oxygen saturation and 


its oxygen dissociation curve; and (3) the rate of oxygen removal by the -fetus 
through the placental membranes. The mean oxygen pressure in the placental 
capillaries of the fetus will be dependent upon: (1) the quantity of fetal blood 
supplied to the placenta in unit time; (2) the characteristics of fetal blood with 
respect to the oxygen saturation of placental capillary blood and the oxygen 
dissociation curve of fetal blood; and (3) the rate of oxygen removal by the 
fetus. 


Under any given set of circumstances of blood flow and blood character- 
istics, the mean oxygen pressure difference across the placental membrane will 
reflect the diffusion characteristics of that membrane. 

Any attempt to characterize the placenta as an organ of oxygen diffusion 
must embrace knowledge of the factors outlined above. The oxygen dissocia- 
tion curves of fetal and maternal blood are an essential keystone of this work. 
In this study an attempt has been made to measure the relative affinities of the 
fetal and maternal blood for oxygen by construction of their dissociation curves. 


Materials and Methods 


For these studies, 19 adults and 15 newborn infants were available. Of 
the former, 7 were not pregnant (previous hysterectomy), and samples of their 
blood were used for the preparation of 7 dissociation curves. These were taken 
as representative of the nonpregnant adult woman. One pregnant individual 
was bled at the eleventh, twentieth, twenty-seventh, and thirty-sixth weeks of 


*This investigation was supported in part by research grants H-3182 and H-4264, United 
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gestation, and 4 oxygen dissociation curves were constructed. Eleven other 
parturients were bled on dates selected to provide data at fairly regular inter- 
vals throughout the gestational period; that is, at 1714, 20, 24, 27, 30, 34, 36, 
39, and 42 weeks. The 15 fetuses were also selected in order to provide data 
at fairly regular intervals through the period of pregnancy; i.e., at 29, 34, 36, 
38, 39, 41, 42, and 44 weeks. In this report, however, only those fetal curves con- 
structed at a pH of 7.40 + 0.02 and only those fetuses at term will be reported. 

The adult blood was drawn from the antecubital vein; the fetal samples 
were obtained from the umbilical vein shortly after delivery. Approximately 
45 ml. of blood was drawn into an oiled syringe containing 5 ml. of an oxalate- 
fluoride mixture (2 per cent K.C.0O, and 0.6 per cent NH,F), and after the 
needle was removed and the syringes capped, they were put into beakers con- 
taining ice. 

In the preparation of the adult oxygen dissociation curves, determinations 
were usually made of the percentage oxygen saturation of the blood at 5 dif- 
ferent oxygen pressures (10, 20, 40, 60, 80 mm. Hg). In the fetus, 5 different 
oxygen pressures (10, 20, 35, 45, 55 mm. Hg) were used except in those cases 
in which the volume of blood available was not sufficient for the determination 
of 5 points. Between 5 and 10 ml. of blood was introduced into tonometers of 
250 ml. capacity. The tonometers had been previously filled with gas mixtures 
containing differing amounts of oxygen; sufficient carbon dioxide was added to 
each tonometer so that the pressure would be 35 + 2 mm. Hg (maternal), 40 + 2 
mm. Hg (nonpregnant adults), and 30 + 2 mm. Hg (fetal) on equilibration. 
These pressures of carbon dioxide were chosen because it had been determined 
experimentally that with these a pH of 7.40 + 0.02 would be obtained in most 
cases. The tonometers were rotated in a water bath at 38° C. About 10 minutes 
after they were put into the bath, the stopeock of each was opened just beneath 
the surface of the water in the bath, and some gas was allowed to escape so 
that the total gas pressure in the tonometers at equilibrium would be atmos- 
pheric. Thereafter the rotation of the tonometers in the bath was continued 
for another 20 minutes; equilibrium between blood and gas was established in 
that time. Samples of blood were withdrawn from the tonometers into well- 
oiled syringes by means of a needle thrust through the rubber stopper that 
closed one end of the tonometer. 

The larger fraction of the sample was transferred to a centrifuge tube 
partially filled with oil. As the blood entered the tube under the oil, the level 
of the oil rose so that a layer remained to cover the blood. Cells and plasma 
were separated by centrifugation. The carbon dioxide content of each plasma 
sample, drawn from the centrifuge tube and transferred to the Van Slyke 
pipette by means of an oiled syringe, was determined by Van Slyke’s mano- 
metric method on 0.5 ml. samples. All of the determinations of CO, content 
were done in duplicate. The percentage of carbon dioxide in the tonometer 
gas was determined with the Scholander apparatus. 

The smaller fraction of each equilibrated blood sample was kept in a 
sapped syringe and stored in ice until transferred to Van Slyke pipettes for the 
determination of oxygen content. All of the determinations of the oxygen 
content were done in duplicate on 0.5 ml. samples. The oxygen capacity was 
determined after the blood was exposed to the oxygen pressure in the atmos- 
phere; i.e., blood was placed into a tonometer containing room air and was 
rotated for 30 minutes in a constant temperature water bath. 

After analysis of the tonometer gas mixtures, the oxygen and earbon 
dioxide pressures were calculated from the barometric pressure after correction 
for the water vapor pressure at 38° C. The pH of each sample was ealeulated 
by means of the Henderson-Hasselbach equation. With these results and the 
pereentage saturation of the blood at different oxygen pressures, dissociation 
curves were constructed for both adult and fetal blood. 
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Results 


The oxygen dissociation curve prepared from the bloods of the 7 nonpreg- 
nant adults is shown in Fig. 1. This curve is representative of points obtained 
at a pH of 7.35 + 0.02. Of the 4 curves prepared with the blood of one preg- 
nant individual who was followed on 4 oceasions throughout pregnancy, all 
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Fig. 1.—The oxygen dissociation curve of blood from nonpregnant and pregnant humans 
plotted on the same field to emphasize the absence of a shift during pregnancy and the 
similarity between the curves in nonpregnant and pregnant women (pH 7.35 + 0.02). 
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.—The oxygen dissociation curve of fetal blood from humans near term (pH 7.40 + 0.02) 
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Fig. 2 


points at this pH lay within the limits of this nonpregnant curve. Further- 
more, the 11 parturients’ curves, which had been obtained throughout the 


course of pregnancy, also fell within the range of the normal nonpregnant 
woman. 
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In Fig. 2 the fetal oxygen dissociation curve representative of term preg- 
naney and constructed at a pH of 7.40 + 0.02 is presented. It can be seen that 
this curve rises rather rapidly, with but a slight slope to the right from the 
perpendicular to a saturation of about 60 to 70 per cent. From that level it 
deviates rather sharply to the right and begins to flatten out and approach the 
horizontal at a saturation of about 90 per cent. 


Oxygen dissociation curves of both fetal and adult blood constructed at a 
pH of 7.40 + 0.02 are shown in Fig. 3. It ean be seen that the curves of blood 
from fetuses in this age range are quite to the left of the area characteristic of 
nonpregnant women as well as that of pregnant women. To produce a satura- 
tion of 50 per cent in the blood of the pregnant mother required an oxygen 
pressure of about 25.0 mm. Hg, whereas the blood from fetuses in this age 
range was half saturated with oxygen at pressures of about 19.0 mm. Hg. 
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Fig. 3.—The oxygen dissociation curves of fetal and maternal blood from humans near 
areas ne be the same field to emphasize the difference in their separation at half saturation 
p -40 + 0.02). 


In the course of the study, oxygen dissociation curves were constructed on 
the blood of parturients and newborn infants at various pH’s. It becomes 
quite evident, when viewing these curves, that with varying pH’s the curves 
so constructed contrast rather sharply with the corresponding aspects of fetal 
and adult blood described in the preceeding paragraphs. For example, at a 
50 per cent saturation the oxygen tension in fetal blood at a pH of 7.40 + 0.02 
is 19.0 mm. Hg; at a pH of 7.30 + 0.02 this same saturation is obtained at an 
oxygen tension of approximately 23.0 to 24.0 mm. Hg. These data would there- 
fore seem to put emphasis on the fact that when either maternal or fetal oxygen 
dissociation curves are to be constructed, the pH must be determined. This 
aspect of the study will be discussed in the Comment and an attempt will be 
made to compare the present series of results with those obtained by other 
investigators. 


Comment 


Since the curves prepared with the blood of fetuses from 36 to 40 weeks 
of gestation all fall within the same narrow limits, the data suggest that if 
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curves were prepared with the blood of a single fetus at these stages in develop- 
ment, they would be similar in their contour and position. Data obtained on 
fetuses in the postmature period will be the subject of another report. 


The observations presented on the characteristics of the dissociation curves 
of both fetal and maternal blood provide a basis for an understanding of the 
classic research of Eastman and his collaborators.2, The contour and position 
of their curves can be explained on the basis of a pH below 7.40 + 0.02; it 
should be emphasized that their curves were constructed at a constant PCO, 
and not at a known pH. We were able to reproduce their adult and fetal 
results, but the curves so obtained were at a pH of 7.30 + 0.02. It is suggested 


that they ought not be considered standard dissociation curves of maternal and 
fetal blood. 


In addition to the purpose they may serve in providing a basis for some 
inferences with regard to the changes that may occur in the blood of an in- 
dividual fetus at this gestational age, the observations presented here on the 
characteristics of the dissociation curves of fetal and maternal human blood 
enable us to compare the fetal and maternal curves of the human to those which 
have been reported at standard pH in other species having a different type of 
placenta. Furthermore, they serve in the estimation of the average oxygen 
pressure gradient between the plasma in the maternal intervillous space and in 
the fetal capillaries of the placenta of the human.*® 

Finally, the data further show that the characteristics of the maternal 
oxygen dissociation curve do not vary between the eleventh week of gestation 
and the time of delivery, and that during pregnancy these characteristics are 
not different from those of nonpregnant women, provided the pH is the same. 


Summary 


The range of variation in the oxygen dissociation curves of blood of non- 
pregnant women and of pregnant women has been determined at the same pH— 
the latter falls within the range of normal nonpregnant individuals. The curves 
of fetal blood obtained at the end of gestation are to the left of the adult field. 
At 50 per cent saturation, the oxygen tension of maternal and fetal blood is of 


the order of 25.0 mm. and 19.0 mm. Hg, respectively—a difference of 6.0 mm. 
Hg. 
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RENAL MATURITY OF INFANTS OF TOXEMIC MOTHERS* 


PrerRRE H. BEAupRY, M.D., AND 
BENJAMIN H. Lanpinc, M.D., CINcINNATI, OHIO 


(From the Divisions of Pediatrics and Pathology of the Children’s Hospital and Research 
Foundation; the Department of Obstetrics of the Cincinnati General Hospital; and the Depart- 


ments of Pediatrics, Pathology, and Obstetrics of the University of Cincinnati College of 
Medicine) 


HAT toxemia of pregnaney produces reversible glomerular lesions in the 

kidneys of affected women,! that it is associated with an increased inci- 
dence of renal cortical necrosis,” * and that the frequeney and severity of 
maternal toxemia are enhanced by pre-existing hypertension or renal disease’ 
are generally accepted facts. However, definite evidence that maternal hyper- 
tensive toxemia has any effect, pathologic or physiologic, on the kidneys of 
the infant has never been presented, despite much speculation on the possible 
relationship of ‘‘fetal eclampsia’’ to convulsive, hemorrhagic, and other dis- 
orders of newborn infants.’ Bevis and Schofield’ have concluded that the 
kidneys of infants of toxemic mothers show no glomerular lesions, are of normal 


weight, and show normal glomerular maturation sequences. The present study 
was performed in order to study in another series whether maternal toxemia 
produces an effect on fetal kidneys, either an effect on the fetal glomeruli or 
a disturbance of the normal glomerular maturation sequences. 


Material and Methods 


The autopsy files of the Cincinnati General Hospital were reviewed for the 
years 1953 to 1956. Reeords of 32 liveborn infants of toxemie mothers, who 
died within 7 days of delivery, were obtained. Twenty infants with birth 
weights greater than that of the smallest infant of a toxemic mother were 
chosen at random from the same time period for study as controls. The 
criteria of maternal hypertensive toxemia employed were: for pre-eclampsia, 
either a blood pressure of 140/90 mm. Hg or more or a rise of more than 30/15 
mm. Hg above a well-documented pre-existing level; for eclampsia, the 
occurrence of seizures before, during, or after delivery, when other convulsive 
disorders were excluded. Although they were commonly present in the 
toxemic women, edema and albuminuria were not employed as diagnostic 
criteria and, in the absence of hypertension of the degrees mentioned, were 
not diagnosed as toxemia. All infants studied are listed in order of birth 
weight in Table I. As a criterion of renal maturity, the presence or absence 
of embryonal glomeruli in the subcapsular zone of the kidneys was utilized 
(Fig. 1). The presence or absence of embryonal glomeruli is recorded for 
each infant in Table I. 


*This study was supported by Research Grant No. RG-5099 of the National Institutes 
of Health, Public Health Service, Department of Health, Education, and Welfare. 


494 


Number 3 


RANK (GRAMS ) 


1,650 

2 1,660 

3 1,780 

4 1,820 

5 1,830 

6 1,850 

7 1,850 

8 1,890 

9 1,910 
10 1,930 
1] 1,990 
12 1,990 
13 2,000 
14 2,000 
15 2.070 
16 2,140 
17 2,140 
18 2,150 
19 2,230 
20 2,240 
21 2,240 
22 2,270 
23 2,272 
24 2,330 
25 2,340 
26 2,340 
27 2,350 
28 2,360 
29 2,370 
30 2,390 
31 2,430 
32 2,450 
33 2,500 
3 2,500 
ao 2,520 
36 2,550 
37 2,580 
38 2,700 
39 2,720 
40 2,730 
41 2,800 
42 2,800 
43 2,830 
44 3,230 
45 3,246 
46 3,250 
47 3,570 
48 3,720 
49 3,720 
50 3,740 
51 4,110 


52 4,545 
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TABLE I. PRESENCE OF EMBRYONAL GLOMERULI IN KIDNEYS OF INFANTS OF TOXEMIC AND OF 
CONTROL MOTHERS 


BIRTH WEIGHT 


Results 


Review of hematoxylin-cosin sections of the kidneys of the 52 infants 
studied showed no definite anatomic differences, such as basement membrane 
thickening of glomeruli, tubular necrosis, vascular sclerosis, ete., between the 
kidneys of the infants of toxemie mothers and those of the control infants. The 
data of Table I were used to construe 
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the distribution, within the series, of infants lacking embryonal glomeruli. 
The twentieth and thirty-second ranks were chosen as the ratio of ‘‘experi- 
mental’’ to control infants in the series, and the twenty-sixth rank as the 
median value. The chi-square value of this distribution is 6.22, which ecor- 
responds to p = 0.10 for 3 degrees of freedom. In other words, there was no 
statistically significant difference in renal maturity between the infants of 
toxemie mothers and those of control mothers, in terms of birth weight. 


TABLE II. DISTRIBUTION OF INFANTS LACKING EMBRYONAL GLOMERULI IN TERMS OF BIRTH 


WEIGHT 
WEIGHT | OF INFANTS 
cones) RANK IN SERIES | TOXEMIC | CONTROL TOTAL 
1,650-2,2 1-20 8 1 9 
2'2.40-2 21-26 2 4 
2,350- 2'450 27-32 1 3 4 
2,500-4,545 32-52 14 5) 19 
Total 25 11 36 


Fig. 1.—Photomicrograph of kidney of premature infant, showing active formation of 
embryonal glomeruli in subcapsular oman ‘ one relatively cellular immature glomeruli in deeper 
cortex. (Hematoxylin and eosin. X160; reduced 4.) 


Comment 


A detailed comparison of birth weights and gestational ages of 418 infants 
of toxemie mothers and 3,650 infants of nontoxemiec mothers from this obstetric 
service is in preparation.’ These data demonstrate no significant difference in 
birth weights of infants of toxemic and of nontoxemie mothers, in terms of 
gestational age. Bevis and Schofield® have also concluded that there is no 
renal maturity of the two groups of infants, compared by birth weights, means 
that there is no difference in renal maturity of the two groups in terms of 
gestational age. Bevis and Schofield’ have also concluded that there is no 
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difference in the weight of the kidneys of infants of normal and of toxemic 
mothers, in terms of birth weight. Two conclusions of physiologic significance 
ean be drawn: 


1. The maternal toxemiec state (or pretoxemiec state, if one is present) has 
no apparent effect on the maturation of the fetal kidney, as judged by the 
presence of embryonal glomeruli in the outer renal cortex. 


2. The degree of anatomic maturity of the fetal kidneys has no apparent 
causal relation to the presence of hypertensive toxemia of pregnancy in the 
mother. 


Summary 


Thirty-two liveborn infants of mothers with hypertensive toxemia of 
pregnancy were compared to 20 control infants, with regard to renal maturity, 
as judged by the presence of embryonal glomeruli in the outer renal cortex. 
No significant difference in renal maturity of the two groups was demon- 
strated. The results confirm the findings of other workers and suggest that 
the maternal toxemiec state has no effect on anatomic maturation of the fetal 
kidneys and that the degree of maturity of the fetal kidneys has no causal 
relation to the presence of hypertensive toxemia of pregnancy in the mother. 
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BIRTH INJURIES TO THE SPINAL CORD 
A Report of 2 Cases and Review of the Literature 


W. STERN, M.D., AND Rosert W. RAnp, M.D., 
Los ANGELEs, CALIF. 


(From the Department of Surgery, Division of Neurological Surgery, University of California 
at Los Angeles) 


PSs of the association of spinal cord damage attendant upon difficult 
obstetrical extraction was prompted by 2 eases encountered by the authors 
within the same year, the details of which will be recounted. That it is per- 
tinent to present this subject was suggested by the paucity of recent published 
accounts, the reasonably complete anatomical studies documenting Case 1, and 
the belief that the condition may bear wider publicity relative to its prevention. 


Case 1.—A male infant was delivered on Oct. 1, 1955. 


Pregnancy.—The mother was a 24-year-old gravida ii, para i, with an expected date 
of confinement of Oct. 1, 1955. Except for an episode of cystitis, the gestation was 
normal, Roentgenograms taken at 7 months’ gestation revealed a normal-appearing fetus 
with a cephalic presentation (Fig. 1). The onset of the first stage of labor occurred on the 
day before term, and examination upon admission revealed the baby in breech position 
with a double footling presentation. The fetal position was confirmed by x-ray examina- 
tion, which demonstrated extreme hyperextension of the fetus with the head extended back- 
ward on the thoracic area and with the hands across the front of the chest (Fig. 2). The 
first stage of labor was uneventful and was completed in 6 hours; the second stage was rapidly 
completed in 38 minutes. The infant was delivered spontaneously until the lower trunk 
presented. The hands were behind the head (‘‘nuchal arms’’). Gentle rotation of the 
child, 90 degrees one way and then 90 degrees the other, did not free the arms, and it was 
necessary to bring one arm down at a time. The aftercoming head was assisted with Piper 
forceps. The third stage of labor was completed in 12 minutes. 


Initial Examination.—The infant weighed 7 pounds, 61% ounces, and was 191% inches 
in length. There was an extremely weak cry, and resuscitation was necessary, Spontaneous 
respirations occurred in 3 to 4 minutes and appeared normal in 7 to 8 minutes. The infant 
was pale and lethargic, and he demonstrated a flaccid paralysis of both lower extremities 
and a distended bladder which required catheterization (60 ml.). 


Neurosurgical Consultation.—At 4 days of age, examination revealed apparently normal 
movement in the upper extremities, diaphragmatic respirations, and a complete, flaccid paral- 
ysis of the lower extremities (Fig. 3). The skin was anesthetic below the sixth cervical 
dermatome. The diagnosis of a transverse lesion at the cervicothoracic cord junction was 
made. Roentgenograms of the skull and cervical spine were normal. Lumbar puncture dis- 
closed xanthochromic fluid under a pressure of 40 mm. of water and a complete manometric 
block. 
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Course in Hospital.—Within 2 weeks, the flaccid paralysis was replaced by mass reflex 
movements and findings characteristic of upper motor neuron deficit. Repeat lumbar punc- 
ture on Nov. 18, 1955, at 7 weeks of age, revealed clear, colorless fluid, a total protein of 
49 mg. per cent, and a free rise and fall on manometric studies. A persistent urinary tract 
infection delayed discharge from the hospital until Dec. 20, 1955. 


Follow-up ExaminationAt 3 months of age the same neurologic deficit of a complete 
cervicothoracie cord lesion was present, Weight gain since birth was only 2 pounds. 

Subsequent Course.—The infant was admitted to another hospital on Jan. 23, 1956, 
with a temperature of 106° F. and watery diarrhea. The baby was pale and lethargic with 
a depressed anterior fontanel. Nuchal guarding was noted, but the spinal fluid was normal. 
Urinalysis and stool examination were also normal, Respiratory difficulty was prominent 
and increased in severity. When atelectasis developed, bronchoscopy and tracheostomy were 
performed. In spite of these supportive measures, the infant died on March 18, 1956, at 
the age of 5144 months. 


Autopsy Examination.—The body was thin and poorly nourished. The lungs were par- 

tially collapsed. The tracheobronchial tree contained thick mucoid material. Two gastric 
polyps completely filled the pyloric canal and were associated with gastric distention. The 
bladder contained a large amount of hazy urine. 


Fig. 1. Fig. 2. 
Fig. 1.—Case 1. Roentgenogram slightly retouched to demonstrate cephalic presentation 
of fetus at 7 months’ gestation. 


Fig. 2.—Case 1. Roentgenogram retouched to demonstrate the footling presentation at 
term. Note the hyperextended cervicothoracic spine. 


The head was normally formed and the brain was a normal-sized organ, free from any 
changes of interest. The spinal cord at the vertebral level C-7-T-1 has been disrupted for 
a distance of 0.7 cm. Only a thin filament, a fraction of a millimeter across, traversed 
through the subdural space between the divided ends (Fig. 4, 4). There was some thicken- 
ing of the posterior longitudinal ligament over the intervertebral disc at the level of C-7-T-1. 
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The upper cervical cord showed little abnormality (Fig. 5, 4), but at the C-6 level it 
ended abruptly in a hollow tube of thickened pia-arachnoid. Bits of what appeared to be 
residual cord tissue were sparsely scattered in this envelope (Fig. 5, B). Severe injury was 
still evident at the T-1 level (Fig. 5, C), but at the level of T-2 the cord returned to its 
normal size. At the C-7 vertebral level the posterior longitudinal ligament was torn apart 
and residual hemosiderin was formed along the inner aspect of the lamina (Fig. 4, B). No 
bone injury was present. 


Comment.—The unusual ‘‘flying fetus’’ position and ‘‘nuchal arms’’ complicated the 
breech delivery of this infant which was accomplished with rotational movements, traction, 
and forceps. The initial clinical picture of total, areflexic paralysis below the upper ex- 
tremity level gave way within 2 weeks to an upper motor neuron pattern of a complete lesion 
at the cervicothoracic junction. An initial manometric block, which later released itself, 
suggests the importance of hemorrhage and edema as the probable cause of the lesion in the 
absence of fracture or luxation at the site of the cord disseverment. 


The infant died of a frequently lethal complication of the infantile paraplegic state, 
namely, respiratory infection. The quite sharp delineation and length of the total cord de- 
struction is suggestive of actual cord separation. 


Fig. 3.—Case 1. Typical posture of the flaccid, abducted, and externally rotated and paralyzed 
lower extremities. 


Case 2.—A male infant 19 days old was admitted to hospital on Dec. 2, 1955. 


Pregnancy.—The mother was a 34-year-old gravida iii, para ii, who completed normal 
pregnancy and was admitted to an outside hospital at term. At 10 days prior to the ex- 
pected date of confinement, roentgenographic studies demonstrated the fetal position to be 
a frank breech. A pulseless umbilical cord prolapsed for 10 minutes complicated the 20 
minute second stage of labor which started with a footling presentation. Forceps and force 
were required to deliver the aftercoming head, Birth of the infant occurred on Nov. 13, 
1955. 

Neonatal Examination.—The infant weighed 7 pounds, 3 ounces. There was respiratory 
distress with amniotic fluid aspiration, a weak cry, and bilateral atelectasis. No voluntary 
movement of the lower extremities was observed, and the infant did not feed for 4 days. 
Five days after birth, the anterior fontanel was seen to bulge, and the baby was in evident 
distress. Five milliliters of blood-tinged fluid was obtained from the left cerebral ventricle. 


Subsequent Examination.—At the age of 19 days, upon transfer to the University of 
California Medical Center, Los Angeles, under the care of Dr. Margaret Jones, the infant 
was seen to lie with flexed forearms, clenched fists, and abducted, motionless legs (Fig. 6). 
Diaphragmatic breathing only was noted; the neck was supple and no bony deformities were 
observed, The upper extremities demonstrated normal to increased tone in the flexor muscle 
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groups. The lower extremities withdrew to painful stimuli but were otherwise motionless, 
flaccid, and areflexic. Urination and bowel movements were normal. Roentgenographic study 
of the skull and the cervical and thoracic spine was normal. The cerebrospinal fluid was 
grossly bloody. 

Course in Hospital.—By the fourth hospital day, at the age of 3144 weeks, some vol- 
untary lower extremity movement was observed and an extensor plantar response was noted 
on the left. At one month of age the infant’s color was dusky, the fontanel soft, and the 
neck supple. The cranial nerves were normal. Tone was increased in the forearm flexors 
and decreased in the muscles below this level, including flaccid lower extremities. No elbow 
extension was observed, intercostal movement was absent, and flexor withdrawal only was 
elicited in the lower limbs. The triceps reflexes were absent, as were the left patellar, Achilles, 
and upper abdominal reflexes. Withdrawal and a weak crossed extensor response occurred 
with plantar stimulation. The anal skin reflex was absent, and the bladder was empty. 


a= 

= 


Fig. 4—Case 1. A, Spinal cord exposed in situ. Note the thin bridge of cord tissue 
(arrow) between the midcervical area and the upper thoracic segments. B, Spinal cord speci- 
men with striking narrowing in low cervical area adjacent to hemosiderin-stained vertebral 
column without fracture or dislocation. 

Within 4 days of the above examination, elbow extension was noted bilaterally, and 
more tone was observed together with limited spontaneous extension and flexion of the 2 lower 
limbs. Subsequently, both lower extremity reflexes were observed to be present at knee and 
ankle points. The patient was discharged from the hospital on Feb. 10, 1956, having re- 
ceived Piromen, a pyrogenic bacterial polysaccharide, from Dec. 9, 1955, to the date of dis- 
charge. 

Follow-up Examination.—On April 4, 1956, at 5 months of age, there was a claw hand 
and atrophy in the hypothenar muscles bilaterally. Tone was increased in the biceps, triceps, 
wrist extensors, and finger flexors. Except for a relaxed anal sphincter and absent skin 
reflex, the findings were those of a subtotal upper motor neuron lesion with partially preserved 
sensation to pain below the lesion, which was considered to be at the C-8—T-1 level where 
lower motor neuron damage also existed. 
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Final Hospitalization—Some continued improvement was noted thereafter, but on 
Sept. 27, 1957, the child was hospitalized at an outside hospital with a fulminating hemolytic 
staphylococcus urinary tract infection, and he died on Oct. 2, 1957. 


Autopsy Examination.—The major findings of interest were the numerous confluent ab- 
scesses of both kidneys, ureteral dilatation, and bladder trabeculation. The head was normal, 
the cerebrospinal fluid was clear, and the leptomeninges were thin and delicate. The brain 
was normal. The cervical spinal cord (upper portion) demonstrated a narrow band of de- 
creased myelinated fiber density adjacent to the midline in the posterior columns bilaterally. 
The most lateral portions of the lateral columns bilaterally showed a paucity of large mye- 
linated fibers. No specific examination of the middle and lower cervical spinal cord was 
reported. The lumbar spinal cord was reported to be normal. 


Fig. 5—Case 1. A, Transverse section of upper cervical cord. B, Fragment of residual cord at 
site of maximum injury. C, Transverse section of spinal cord at T-1 level. 


Comments.—The salient feature of this case was the forceful extraction of a compli- 
cated breech presentation with apparent immediate complete paralysis from the seventh cervi- 
val cord level downward: The traumatic origin was supported by the presence of bloody 
cerebrospinal fluid. Survival permitted the realization of partial recovery with the develop- 
ment of a clinical pattern of an incomplete transverse lesion at the C-7—T-1 level. No bony 
abnormality was demonstrated, and it is regretted that the autopsy study did not include 
examination of the site of maximum spinal cord trauma. The infant succumbed to another 
highly lethal complication of the paraplegic state, viz., upper urinary tract infection. 


Review of the Literature 


The association of spinal cord injury and difficult delivery (notably breech 
delivery) was well set forth in the illuminating paper of Parrot,?° published 
in 1869. A reproduction of the illustration from this paper is shown in Fig. 7. 

The frequency of such traumatic cord lesions attendant upon delivery can- 
not readily be ascertained. In 1876, Ruge?® reported 8 examples of rupture of 
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the vertebral column among 64 deaths associated with breech extraction. The 
figures of Pierson*! revealed 36 deaths at or following delivery among 229 breech 
deliveries. Of the 36 deaths, 17 demonstrated blood in the spinal canal at au- 
topsy. Vest?® encountered 3 examples of spinal cord hemorrhage (hematomye- 
lia) among 204 dead and 13,636 live births. 


Fig. 5, B and C.—For legend see opposite page. 
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Including the reports of Crothers,® from 1923 to the present time, we have 
found 53 reasonably reliable case reports to which are added the current 2 re- 
ported in this paper. In 1955, Bielicka and Kochanowska-Sikorska* reported 
on 31 known eases. The earlier cases in the literature, reviewed so ably by 
Crothers® and Crothers and Putnam,’ prior to 1923 are not included. Breech 
delivery was the primary obstetrical status or the result of conversion among 
39 of the cases described in the literature and in both of our own. There were 
9 cephalic presentations, among which one was an unsuccessful attempted in- 
ternal podalie version. There were 5 with insufficient data available, although 
one was most probably another breech extraction (Crothers and Putnam,’ Case 
17). 

When known, the obstetrical problems encountered indicated a high fre- 
quency of unusual features. There were 15 examples of version and extraction. 
Unusual foree was exercised at some time during extraction in 19 of the cases 
noted in the literature. The onset of apparent asphyxia, decrease in fetal heart 
rate, and the presence of umbilical cord prolapse and obstruction were cited as 
stimulants to immediate extraction. In 2 of the cases reported by Crothers® 


Fig. 6.—Case 2. Characteristic posture of retracted thorax, protuberant abdomen, and flaccid, 
abducted, and motionless lower extremities. 


and Crothers and Putnam’ ‘‘something broke’’ and 2 ‘‘snaps’’ were heard dur- 
ing delivery, indicating thereby the degree of force applied. In the case de- 
scribed by Feigel,!° a similar description was given. Contrariwise, in 2 or possi- 
bly 3 eases, the protocols indicated that gentle, or at least an unremarkable 
degree of, traction was required for the breech delivery, and 3 of the cephalic 
deliveries were also characterized as easy extractions. Insufficient data were 
present in 3 cases to ascertain this matter. All other cases included some 
allusion to more than usual force being applied at some stage during delivery. 


The level of the cord injury, when sufficiently documented to localize, was 
usually mid to low cervical or thoracic, and bore no fixed relation to whether 
the presentation was breech or cephalic. Special note should be made, however, 
that in 1930 Foederl": detailed the relationship between cephalic presentation 
and injury to the spinal cord. In a presentation of 21 cases (not ineluded in 
the above summary), he established the fact that when cord injury occurred 
with cephalic deliveries, it was the upper cervieal cord which was most often 
damaged—frequently to a degree sufficient to cause natal and neonatal death. 
Zellweger® supported the distinction between the sites of injury which resulted 
from cephalic delivery and those seen with breech extraction ; during the latter, 
injury may occur to any part of the neuraxis, although less commonly to the 
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upper cervical area, the site of predilection with cephalic deliveries. Excepting 
the eases of Foederl,™’ only one death at birth is included in the group reviewed, 
and as Rissmann** emphasized, cases of natal death due to such injuries may 
often be ascribed to other causes while the cord injury remains unrecognized 
unless routine autopsy examination of the entire spinal column is performed 
(see Case 2) 

There were 25 examples of injury in the cervical cord, but several of these 
were associated with injuries in the thoracic cord and to the components of the 
brachial plexus. The remaining cases involved the thoracie spinal cord. The 
lesions often extended over several segments and were occasionally patchy. 


4 


Fig. 7.—Reproduction of the illustration from the article by J. Parrot published in 1869 in the 
Bulletins et mémoires de la Société médicale des hépitaux de Paris. 


Varying degrees of neurologic involvement occurred, but the very nature 
of this report implies, as was the case, that the injuries were of serious degree 
and often were complete lesions. The milder injuries may have escaped being 
reported, but it should be emphasized that spinal cord tissue is extremely sensi- 
tive to trauma. Only 13 of the 53 patients reviewed had survived 2 or more 


505 
>, 
| 
N | 
(4 


506 STERN AND RAND Am. J. Obst. & Gynec. 


September, 1959 


years at the time of their reporting. Five of these had cervical injuries, and 
notably all but one had incomplete lesions physiologically. The remainder of 
the patients had thoracic cord lesions, 4 being complete. The over-all outlook 
of such injuries is, understandably, not sanguine, a point re-emphasized by the 
2 ease histories described in this report. 


Morbid Anatomy and Pathogenesis.— 


Sites of injury: Any level of the spinal cord can be injured. Several 
segments may be involved in varying degree and at times multiple, patchy areas 
of damage will be found. A large body of data deals with documentation of 
injury to bone and joint by radiologic study or autopsy examination. In Par- 
rot’s?° paper in 1869, a case is reported by Gueniot in which at autopsy the 
body of the third cervieal vertebra was found destroyed, retroesophageal 
hemorrhage was present, and the spinal cord was severed 12 mm. below the 
medulla. In 1902, Beevor? presented a case which showed a fracture disloca- 
tion of the third cervical vertebra with cord cavitation from T-3 to T-9. Hof- 
bauer’ in 1907 reported 4 cases of difficult breech extraction in 3 of which 
injury to the C-6 vertebra occurred with avulsion of the lower epiphyseal plate. 

The paper by Stoltzenberg?’ included 9 examples of cervical spine injury, 
i.e., rupture of the column, of which 8 had occurred during extraction. The 
C-2-C-3 level was the site of rupture in 5; C-3-C-4 in 2; and C-5-C-6 and 
C-6-C-7 in one each. The 1917 paper by Sachs** included 16 cases of vertebral 
column injury. The C-6—C-7 juncture was the site of rupture in 8, and the 
C-1-C-2, C-2-C-3, C-5, T-1, T-3, and T-3—T-4 in one each, plus 2 additional 
unspecified cervical level injuries. In 1923, Pierson*' noted 14 examples of 
fractured vertebra in association with breech deliveries; 13 of these were in 
the cervical and one was in the thoracic area. The typical lesion was a trans- 
verse separation of the upper epiphyseal plate of the C-6 vertebra in 10 of the 
14 cases. A subluxation of T-3 vertebra on T-4 was coincident with the local 
cord injury in the case reported by Levin.17 Case 7 of Crothers and Putnam‘ 
demonstrated multiple fractures of the C-5 vertebra with rupture of the an- 
terior longitudinal ligament and severe cord hemorrhage over 7 segments. 
Their case 9 demonstrated a T-12-L-1 dislocation as a secondary, if not inciden- 
tal, finding. The case of Hillman't demonstrated a C-3-C-4 fracture disloea- 
tion, and the case of Alexander? showed a luxation of C-1 on C-2. 

The paper of Foederl™: presented at least 3 examples of roentgenographic 
documentation of high cervical luxation or subluxation with cord injury in 
cephalic deliveries. In one of Zellweger’s*® 3 known breech cases, a complete 
luxation of C-6 onto C-7 is illustrated. The complete cord lesions in the other 
2 patients were unassociated with fracture or dislocation. Feigel’® reported 
T-4 luxation with total paralysis following a difficult version and extraction, 
and Naujoks’® cites a case observed by Gossmann which revealed a C-5 fracture 
dislocation with a complete transverse cord lesion. Naujoks’® illustrates 2 ex- 
amples of vertebral column injury—one a rupture between the intervertebral 
dise and body at the epiphyseal plate and the other a complete radiologic dis- 
severment between C-5 and C-6. One of Potter’s** 2 cases revealed a mid- 
thoracic fracture. Maertens’'® Case 2 demonstrated a possible low lumbar sub- 
luxation. 

It requires reminding that the bone and joint injury per se is far less 
important than the injury to the spinal cord. By comparison, as was seen in 
the cases examined and reported from 1923 onward, as well as in the earlier 
series of cases referred to above, there were more examples of spinal cord injury 
in the absence than in the presence of vertebral fracture or fracture dislocation. 
The group of cases reported by Crothers and Putnam’ is notable in this regard. 
In neither of our 2 cases was bony injury present. 
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Mechanisms of injury: These are probably not identical in every case. 
Dunean,* in 1874, presented the result of a unique morbid laboratory exercise 
in which, with 4 fresh newborn fetuses, he simulated breech-footling extraction. 
He found that the spinal column gave way at a traction pull of from 90 to 122 
pounds, and that usually an additional poundage up to 28 pounds was required 
to decapitate the specimen. The column ruptured at C-4-C-5 in 2 specimens 
and in one each at C-5—-C-6 and C-6-C-7. His traction was via direct, linear 
pull which averaged a hundredweight to disseverment. 


With others before him, Levin’? suggested that the dura mater and spinal 
cord are less elastic and, therefore, more fragile than the cartilaginous spine, 
and hence are injured differentially more frequently than is the column itself. 
Pierson”? noted that among his 14 cases of fractured vertebra (versus 17 cases 
with cord hemorrhage and no fracture), the cord was partially or completely 
ruptured in 4 of them. Crothers and Putnam’ noted that the meninges may 
be torn in the absence of bony column injury.’* Byers‘ reported a case which 
was similar to Case 1 in this report in that both demonstrated an abrupt cessa- 
tion of cord tissue with fusion of the meninges into an inseparable mass which 
transmitted light—a complete cord rupture with separation of the ends thereof. 

The mechanism of direct traction may explain certain diffuse, longitudi- 
nally oriented injuries which are seen to occur throughout many segments of 
the spinal cord from the cervical down to the lumbar area, at times confluent 
but often patchy. Thus, up to the moment of vertebral column rupture, 
straight-line traction may offer a mechanism different from other maneuvers 
to be noted. 

Ford’ considered that stretch rather than crush was the essential feature 
in his cases, none of which showed definite evidence of bone or cartilage injury 
(x-ray studies incomplete). For the injuries in many cases, Crothers*® also 
implicated traction as a force applying over the entire length of the vertebral 
column. Ehrenfest® considered rupture of the spinal cord within the intact 
column as a mechanism which operated in certain eases, but that, on the other 
hand, traction, if strong, was probably least harmful when it was only in the 
long axis of the fetus. Foederl'! studied the mechanisms of high cervical and 
medullary injury accompanying cephalic delivery and noted how foreed flexion 
of the infant’s head could press the odontoid process into the cord substance. 
Strong extension could shove the arch of the atlas into the foramen magnum. 
He emphasized how pre-existing congenital anomalies might play a role in the 
injury, especially if excessive traction or excessive flexion were applied. The 
C-2-C-3 junction was the most susceptible to such injury accompanying cephalic 
delivery. In breech extraction, Hofbauer’® noted the occurrence of cord injury 
in association with a narrowed pelvis and/or hydrocephalus. 


Another mechanism during delivery, namely the change in axis of the fetal 
column during extraction-traction, requires consideration. In breech deliveries 
various obstetrical maneuvers are employed to deliver the aftercoming shoul- 
ders (Deventer-Mueller) and head (Veit-Smellie). The improper application 
of such techniques was offered as a cause of spine and cord injury by Sachs.*° 
Pierson?! also considered posterior or lateral flexion combined with traction or 
excessive flexion as potentially harmful to the spinal cord. 


Sharply localized spinal cord injuries are observed pathologically. The 
mechanism of their occurrence may well be quite different from the diffuse 
longitudinal injuries or the injuries to the cervical cord which are seen in as- 
sociation with violet avulsion of the roots of the brachial plexus. 


Another, probably unusual, mechanism for possible spinal cord injury is 
illustrated by the story of Case 1. In 1938, Knowlton’ reported the intra- 
uterine ‘‘flying fetus’’ posture of a markedly hyperextended spinal column. 
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The extended posture was maintained in diminishing degree for 2 weeks follow- 
ing delivery by cesarean section. No neurologic deficit was observed. 
Taylor** reported a case of breech presentation with extreme intrauterine 
hyperextension of the cervical spine. In contrast to Knowlton’s'® ease, in which 
the relationship of the cervical spine to the occiput was relatively normal, 
Taylor’s** case revealed an intrauterine subluxation of C-1, 2, 3 on C-4. No 
neurologie deficit was observed. The baby was delivered by cesarean section. 
The studies of Hadley** highlight the fact that the normal spine of the new- 
born differs sufficiently from the adult pattern as to make it more susceptible 
than would be the adult spine to traction, flexion, extension, and shearing 
forces brought to bear by forceful breech extraction. The newborn cervical 
vertebrae consist of 3 ossified components which do not fuse until during the 
first to the sixth year of life, and in radiographs of spines of the newborn a 
translucent line is readily seen separating each vertebral segment from the other 
(Fig. 8, A and B). Such construction permits a latitude of motion impossible 
in the adult cervical column without accompanying fracture or luxation. This 
movement, quite apart from the traction mechanism which plays a role in pro- 
ducing injury, permits hyperextension and hyperflexion and produces com- 
pression and shearing forces which may compromise cervical cord function. 


Fig. 8.—Roentgenograms of the cervical spine of a full-term fetus in lateral projection, 
4. and oblique projection, B, illustrating the delicate articulation of the vertebral column at 
this age. 


Although Piper and Bachman” regarded spinal cord compression as an 
accident characteristic of breech labor and an inevitably inherent factor of 
breech mortality if conservatism be advocated, it may be suggested that linear, 
axial traction is least harmful, that changes in alignment of the spine should 
be accompanied by as. little traction force as possible, and that the spinal cord 
should compete for consideration by the accoucheur with the umbilical cord, 
especially when the latter is obstructed and the natural tendency is to press 
on with rapid termination of the delivery. 


Clinical Features 


Diagnosis—The occurrence of a difficult cephalic extraction, but particu- 
larly the occurrence of, or the conversion to, a breech presentation, especially 
if combined with the application of force, however justifiable, should alert the 
attending physicians to the possibility of spinal cord injury. Resuscitation of 
the infant usually is difficult; he breathes inadequately and consequently is 
cyanotic. In the absence of brachial plexus avulsion or midcervical cord injury, 
the paralysis in the trunk and lower extremities may pass unnoticed initially, 
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unless the newborn is examined with care. Intercostal paralysis produces a 
retracted thorax and prominent abdomen during diaphragmatically controlled 
inspiration (Fig. 9). The paralytic extremities are usually atonic, areflexic, 
and flaccid, and the bladder may not empty until overflow occurs if a lower 
cord lesion is present. The usual picture, however, is one of a relaxed detrusor 


and closed sphincter or that of automatic emptying characteristic of normal 
infants. 


Roentgenograms of the spine are more often normal than not but should 
be taken to reveal possible fracture or luxation. The cerebrospinal fluid often 
reveals blood and, rarely, a manometric block with increased protein content. 


If survival oceurs, the late picture depends upon the site and severity of 
the spinal cord lesion. Less common is a sharply demarcated, discrete trans- 
verse lesion produced by the mechanism under discussion. More often, a longi- 
tudinally oriented lesion covering many segments may preclude the development 
of the familiar ‘‘upper motor neuron syndrome.’’ 


The differential diagnostic considerations which should be enumerated 
include: (1) asphyxia neonatorum, a condition frequently confused with the 
current problem, primarily because of lack of cognizance of the possibility of 


Fig. 9.—Case 2. Infant photographed while crying. The marked thoracic retraction and ab- 
dominal prominence from intercostal paralysis and diaphragmatic respirations are well seen. 


spinal cord damage; (2) intracranial injury, which also may give rise to bleed- 
ing in the lumbar spinal fluid and, at times, produce a diplegia; (3) spinal 
dysplasia or dysraphism, which is, however, usually associated with stigmas 
of congenital defect or radiologic evidence thereof; and (4) amyotonia congenita, 


in which there is generalized weakness but no sensory loss, and the sphincter 
function remains normal. 


Treatment.—Infants tolerate the paraplegic state poorly. They are heir 
to varying infections, many of which involve the respiratory system, a system 
which is often borderline as to its competence. Any added insult, which might 
be benign to a normal infant, may be fatal under these conditions. Initial 
treatment should be designed first to clean the respiratory pathways by tracheal 
toilet and then to provide adequate oygenation by means of periodic change in 
posture and supplementary respiratory and supportive measures. Cool vapor 
and wetting agents mixed with inspired air and oxygen may be helpful. Cervi- 
cal support seems reasonable in the face of any roentgenographic evidence of 
malalignment of the spinal column. 


Case 2 of Zellweger*® is unique in that 10 months after breech delivery 
which resulted in total paralysis from a lesion in the upper thoracic area, a 
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myelogram demonstrated a complete block. Laminectomy revealed severe me- 
ningeal scarring at the site of the lesion such as to be responsible for the block. 
Little could be hoped for from the exploration, and the infant died postopera- 
tively. This is the only case report of operative management encountered by 
us in our series. The condition was chronic, and the procedure was offered as 
a last resort. However, in the face of a problem such as that presented by 
Vest?® (Case 4) in which 4 Gm. per cent of protein was present in the lumbar 
cerebrospinal fluid, and a partial block was evident, decompression seems worthy 
of consideration. Such circumstances will be uncommon and, as seen in Case 1] 
of this report, spontaneous release of manometric block found in the acute 
phase may occur. 

The meticulous attention to detail in the care of skin, bowel, and urinary 
tract is a sine qua non in the successful management of the paraplegic state. 
The maintenance of the general nutritional state, the adherence to a rigid pro- 
gram of frequent position change, stimulation of skin-keratin formation, and 
faithful, frequent perineal hygiene will keep cutaneous necrosis to a minimum. 
The urinary system may function without instrumentation (with its attendant 
hazards) like a normal, demyelinated cord-controlled infant bladder, unless 
atonicity requires artificial evacuation which should be accomplished at times 
by manual expression via gentle abdominal compression. A spastic external 
sphincter and weak detrusor contraction may, however, require artificial catheter 
drainage. 

The prospects of raising a paraplegic infant into childhood are not pleasant 
ones. Partial lesions may, however, be compatible with reasonable development, 
and the growth potential of the infantile nervous tissue may offer opportunities 
for enhancing regenerative changes not realized in adult tissue. The experi- 
mental studies of Campbell and co-workers,’ for example, suggest that our 
knowledge of regeneration in central nervous tissue is in its embryonic phase. 


Summary 


Two personally studied examples of injuries to the cervical spinal cord 
attendant upon breech extraction prompted a review of the mechanisms whereby 
such lesions are produced, their frequency, and the clinical aspects. From 1923 
to the present time 53 reasonably well-documented examples of birth injury 
to the spinal cord have been reported. Forceful breech extraction is the com- 
monest obstetrical situation, although cephalic presentation may also be as- 
sociated with cord injury. The cervicothoracie spinal cord is the predominant 
site of injury which may be complete or patchy. Forceful traction plus angu- 
lation of the vertebral column offers the greatest chance of damage to the cord 
with or without attendant vertebral column trauma. The disparity between 
the very pliable bony ligamentous column and the less elastic spinal cord and 
meninges explains the often severe cord lesions without bone or point injury. 

Therapy is directed to the supportive care of a paraparetie or paraplegic 
infant with high mortality and severe morbidity. Only rarely will operative 
measures be applicable. Prevention of the condition requires an alertness to 
its potential occurrence and a cognizance of the vulnerability of the spinal cord 
to stretch and angulation so that the physician is sensitized to the spinal cord 
as well as to the umbilical cord when vigorous extractive methods are needed. 


Addendwm.—Since the preparation of this manuscript we have encountered a third 
example of spinal cord injury attendant upon breech extraction in a child, aged 2 years, 
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9 months, with complete paralysis of function from the cervicothoracic junction downward. 
No radiologic evidence of bone or joint injury was present. Because of diagnostic 
difficulties presented by an attendant craniosynostosis and mental retardation, a cisternal 
opaque myelogram was taken. This demonstrated a complete myelographie block at the 
C-6,7-T-1 vertebral level at which the funnellike appearance of the oil was reminiscent of 
the meningeal hourglass constriction noted in Fig. 4, 4 (Fig. 10). 


Fig. 10.—Cisternal myelogram, taken in sitting posture, of patient described in Addendum. 
Note the complete block of oil flow corresponding to the clinical level of paralysis. 


We wish to thank Dr. John C. Wilcox for the information pertaining to the final course 
of the infant in Case 2, and Dr. J. J. Palmer for the autopsy notes on this case. We also 
wish to express our appreciation to Dr. Margaret Jones for kind permission to publish the 
details of Case 2, to Dr. L. A. Palmer for his care in the study of the pathologic features of 
Case 1 and making the material available to us, and to Dr. Daniel M. Morton, Professor of 
Obstetrics and Gynecology, for his helpful criticism and comments. 
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THE INCIDENCE OF OPHTHALMIA NEONATORUM 
WITHOUT PROPHYLAXIS 


Epwarp Sotomons, M.D., BENJAMIN Kramer, M.D., 
W. Stein, M.D., AND SCHUYLER G. M.D., 
Brooktyn, N. Y. 


(From the Departments of Obstetrics and Pediatrics of the State University of New York, 
Downstate Medical Center and the Maimonides Hospital of Brooklyn) 


REDE! introduced the technique for the prophylaxis of ophthalmia neo- 

natorum. He cleansed the eyes of the newborn infant with clean cotton 
and water, and subsequently a drop of 2 per cent silver nitrate suspended 
from a glass rod was dropped into the conjunctival sac. The diagnosis of 
conjunctivitis was confined to cases exhibiting a purulent discharge. By 
virtue of this technique the incidence of ophthalmia neonatorum was reduced 
from 7.8 per cent to 0.49 per cent. 

The incidence of gonorrhea has been considerably reduced since the 
advent of sulfonamides and antibiotics. The total number of reported cases 
in New York City in 1947 was 22,746, of which 17,969 were in males and 
4,777 in females; in 1957 there were 11,479 cases, of which 9,484 were in males 
and 1,995 in females. 

Forty-six cases of positively diagnosed gonococeal ophthalmia neonatorum 
were reported in New York City in 1945, and in 1946 there were 23 cases. 
A considerable reduction oceurred in 1947 when only 12 cases were reported 
and this corresponded with the findings for the year 1957. During the 8 
year period of 1948 to 1956, however, the yearly incidence varied between 8 
eases and none. Furthermore, an analysis of the 12 cases which occurred 
in 1957 indicates that prophylactic treatment was used in 6 of them, namely, 
silver nitrate in 5 and Terramycin in 1 case. In the remaining 6 cases no 
prophylactic measures were instituted and it is of interest to note that 4 of 
these occurred in one hospital. All 12 cases were eventually completely cured. 
The figures concerning gonococeal ophthalmia neonatorum are very perplex- 
ing and must give rise to further investigation concerning the prophylaxis of 
ophthalmia neonatorum. The use of prophylactic silver nitrate in the past 
saved the eyesight of countless babies but had the disadvantage of frequently 
causing a chemical conjunctivitis. Allen and Barrere? stated that chemical 
conjunctivitis was observed in their entire group of 653 infants after silver 
nitrate had been instilled at birth and repeated 3 hours later. 

The publications of Lehrfeld* and Elliott® indicated a decrease in the 
incidence of ophthalmia neonatorum despite the discontinuation of prophy- 
lactic measures. Leff® reported absence of infection in 4,500 cases when 
simple flushing of the eyes with sterile water was used. 
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At Maimonides Hospital 1,000 consecutive charts were reviewed in 1955; 
the infants had received an instillation of 1 per cent silver nitrate. Follow- 
ing this an investigation was carried out at our hospital on 1,700 consecutive 
cases using oxytetracycline ophthalmic solution.® 

In view of the incidence of chemical conjunctivitis when prophylactic 
treatment is being used and the results obtained by others when no such 
treatment was instituted, it was considered of interest to investigate the 
spontaneous occurrence of ophthalmia neonatorum in a voluntary general 
hospital. I‘urthermore, it was the purpose of this study to compare this 
group with babies whose eyes were treated with sterile distilled water and 
with the results obtained in previous studies in our department when silver 
nitrate or oxytetracyeline was used. For this purpose permission was 
granted by the Department of Health of the City of New York to omit for 
the duration of this study the routine prophylactic use of silver nitrate or 
antibiotics. 


Material and Methods 


From June, 1956, to April, 1958, 5,480 infants were studied. Babies born 
of mothers whose hospital record ended with an even number had 2 drops of 
sterile distilled water instilled into each eye before they left the delivery 
room. The other babies did not receive any instillation. This study was 
restricted to term babies of single pregnancies. The babies were under ob- 
servation in the hospital for 8 days after delivery. 

In our hospital, maternity cases are routinely recorded on IBM punch 
ecards and the same technique was used for the babies during the present 
investigation. 

This report is primarily concerned with the incidence of, conjunctivitis; 
the diagnosis was based on the presence of a watery or a purulent discharge. 
However, the following points concerning the babies’ eyes were recorded: 

1. No prophylactic treatment or sterile distilled water used. 

2. Absence or presence of edema. 

3. Absence or presence of conjunctivitis. The amount of discharge was 
recorded as: None, 1 plus, 2 plus, 3 plus, or 4 plus. One plus corresponded to a 
minimal watery discharge. Two plus was characterized by a more copious 
but still watery discharge. Three plus meant a purulent discharge but 
moderate in amount. Four plus, a heavy purulent discharge. 

4. The presence or absence of bacteriological investigations and their 
results. 

Cases which developed discharge classified as 1 plus or 2 plus eases were not 
treated unless the cultures were reported as positive. Those with 3 plus 
and 4 plus discharge were treated with tetracycline ophthalmic solution with 
the exception of one case of suspected gonorrhea which was treated with 
intramuscular injections of penicillin. 


Results 


An analysis of the present study revealed that 2,212 babies had been 
treated with sterile distilled water and that 3,268 had not received any treat- 
ment. 

A total of 951 babies (17.3 per cent) developed conjunctival discharge 
(Table I). There was no significant difference between those who were 
treated by the instillation of sterile distilled water and those who received 
no treatment. 
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TABLE I. INCIDENCE OF DISCHARGE WITH AND WITHOUT TREATMENT 


TYPE AND TREATED WITH STERILE | 
AMOUNT OF DISTILLED WATER NO TREATMENT TOTAL 


DISCHARGE | NO. | % NO. | 
1+ 250 

2+ 97 4 

3+ 23 1 
0 


382 
146 
J 36 
4+ 3 4 14 
None 1,839 83. 2,690 
Total 2,212 100. 3,268 i 5,480 100.0 


Conjunctivitis was present in 16.8 per cent of the treated and in 17.7 
per cent of the untreated patients. Moreover, the character of the discharge 
as to its quantity and type did not show any significant difference in the 
two groups under investigation. For instance, watery discharge was present 
in 15.7 per cent of babies who were treated with sterile distilled water and 
in 16.2 per cent of the second group. Purulent discharge occurred in 1.1 
per cent of the treated and in 1.5 per cent of the untreated group. In both 
groups slight watery discharge had the highest incidence whereas heavy 
watery discharge was second in predominance. In only 76 cases (1.4 per 
cent) was the discharge purulent. 


Of the total number of 951 eases of conjunctivitis, cultures were taken 
in 208 eases (21.9 per cent). Bacteriological investigation was carried out 
mainly in cases with purulent or with heavy watery discharge. In cases of 
slight watery discharge cultures were taken in only 26 of 632 babies (Table 
II). In those with purulent discharge, however, the presence or absence of 
organisms was established in 56 of 76 cases, and in conjunctivitis with heavy 
watery discharge in 126 of 243 eases. 


TABLE II. NUMBER OF CULTURES TAKEN IN TREATED AND UNTREATED CONJUNCTIVITIS CASES 


TYPE AND TREATED WITH STERILE 
AMOUNT OF DISTILLED WATER NO TREATMENT TOTAL 


DISCHARGE NO. | CULTURED| % NO. | CULTURED | NO. | CULTURED | 


1+ 250 8 3.2 382 18 oe 632 26 
2+ 97 56 57.7 146 70 78 243 126 
3+ 23 19 82.6 36 23 af 59 42 
t+ 3 3 100.0 14 11 ; uy 14 


Total 373 86 23.1 578 122 : 951 208 


The cultures were positive in 54.8 per cent (Table III). There was no 
statistical difference in positive cultures between cases with and those without 
treatment; however, the incidence of 45.2 per cent of negative cultures is 
misleading unless the cases with watery and purulent discharge are con- 
sidered separately. A breakdown in this respect showed that, when the total 
number of cases was considered, negative cultures were present in 74 (48.5 
per cent) of 152 cases with watery discharge while they were negative in 20 
(35 per cent) of 56 cases with purulent discharge. Nonetheless, the high 
incidence of negative cultures in the presence of discharge is of special sig- 
nificance. 


Staphylococci grew on culture in 72 per cent of cases but Staphylococcus 
aureus was found in only 17.4 per cent (Table IV). 
Gonococci were not cultured in any of the cases although one baby 


developed a purulent discharge with gram-negative intra- and extracellular 
kidney-shaped diplococci. The cultures in this case grew S. aureus and S. albus. 
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Profuse purulent vaginal discharge was present in the mother of this infant 
and again cultures were negative for gonococci. The smears, however, were 
identical with those of the infant. Both eases responded promptly to penicillin 
therapy. 


TABLE III. NUMBER OF POSITIVE CULTURES IN TREATED AND UNTREATED CONJUNCTIVITIS CASES 


TREATED WITH DISTILLED | 
STERILE WATER NO TREATMENT | TOTAL 
TYPE AND| TOTAL TOTAL | TOTAL | 
AMOUNT OF| NO. OF NO. NO. OF NO. NO. OF NO. 


DISCHARGE | CULTURES | POSITIVE % CULTURES | POSITIVE CULTURES | POSITIVE | 
1+ 8 3 37.6 18 6 26 
2+ 56 3] D5.¢ 70 38 
3+ 23 14 
44+ 11 8 
Total 55.8 122 66 


TABLE IV. ORGANISMS IN POSITIVE CULTURE CASES 


STERILE | 
| DISTILLED | NO 
TOTAL | WATER | TREATMENT 
Staph. aureus 6 10 
Staph. albus 21 26 
E, coli 6 
S. viridans 
Nonhemolytic streptococci 
Diptheroids 
A. aerogenes 
B. pyocyaneus 
B. proteus 


Total 


Mixed Groups.— 


Staph. albus and Staph. aureus 

Staph. albus and nonhemolytic streptococci 
Staph. aureus and A. aerogenes 

Staph. albus and A. aerogenes 

S. viridans and A. aerogenes 

Staph. albus and EF. coli 

Staph. aureus and nonhemolytic streptococci 
FE. coli and nonhemolytie streptococci 

B. paracolon and Staph. aureus 

A. aerogenes and nonhemolytic streptococci 
Staph. albus and Pseudomonas 

Staph. albus and B. paracolon 

Staph. albus and 8S. viridans 


— 


— 


Grand Total 


| 


TABLE V. INCIDENCE OF PURULENT CONJUNCTIVITIS AND POSITIVE CULTURES IN Four GROUPS 


GROUP A GROUP B GROUP C 
(1,000 con- (1,700 con- | (2,212 eases 

secutive secutive in which GROUP D 
eases treated | cases treated | sterile dis- | (3,268 cases 
with silver with oxy- tilled water without 

nitrate) tetracycline) | was used) | interference) 


Total No. with purulent discharge 175 (17.5%) 99 (5.7%) 26 (1.1%) 50 (1.5%) 
Total No. of cultures None 57 (57.5%) 24 (92.5%) 34 (68%) 
No. of positive cultures None 44 (77%) 14 (58.5%) 22 (64.5%) © 


34.6 
54.2 
65.2 
64.4 
54.8 
1 
| 1 
4 
] 
9 9 
1 
0 
1 
| 
1 
(0) 
15 
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It was considered of interest to compare the incidence of purulent con- 
junctivitis which occurred in the various studies conducted in our depart- 
ment (Table V). As previously mentioned, 1,000 cases were treated with 
silver nitrate, and purulent conjunctivitis was found in 175 eases (17.5 per 
cent) (Table V, Group A). In another study in which 1,700 consecutive cases 
were treated with oxytetracycline,*® purulent conjunctivitis occurred in 99 
ceases (5.7 per cent) (Table V, Group B). In the present study, however, 
the incidence of purulent conjunctivitis was markedly reduced and was 
present in only 26 (1.1 per cent) of 2,212 cases treated with sterile distilled 
water (Table V, Group C) and, similarly, in only 50 (1.5 per cent) of 3,268 
untreated cases (Table V, Group D). 


Comment 


On comparing the incidence of purulent conjunctivitis in cases treated 
with silver nitrate, oxytetracyeline, sterile distilled water and in those with- 
out treatment (Table V), it was found that this condition occurred more 
often in Groups A and B than in Groups C and D. Thus, purulent con- 
junctivitis was more frequent when silver nitrate was used (17.5 per cent), 
and was lower following the application of oxytetracycline (5.7 per cent), 
but was least frequent in the present study (1.4 per cent). The question 
arises, therefore, as to whether or not the marked discrepancy in the inei- 
dence of purulent conjunctivitis in Group A and Group B as compared to 
Groups © and D could be explained on the basis of “chemical conjunctivi- 
tis.” Because of variations in the percentage of cultures taken in Groups B, 
C, and D, it is not possible to utilize the positive bacteriological findings for 
clarification of this question (Table V). Moreover, the high incidence of 
negative cultures in the presence of conjunctival discharge in babies treated 
with distilled sterile water and in those without treatment is significant and 
suggests the possibility of virus infection and/or maternal irritants as possible 
causes. Similar considerations might, therefore, apply to a number of cases 
which were diagnosed as ‘‘chemical conjunctivitis’? due to prophylactic treat- 
ment with silver nitrate or antibiotics. Nonetheless, the much higher in- 
cidence of purulent conjunctivitis in eases treated with silver nitrate or oxy- 
tetracycline suggests that this might be due to the prophylactic treatment. 
The actual frequency of this condition could not be determined. 

The present study indicates that the prophylactic use of sterile distilled 
water did not decrease the incidence of ophthalmia neonatorum when com- 
pared with the group of untreated eases. 

It is of interest that among the 5,480 cases which were investigated in 
a large voluntary hospital there was only one suspected case of gonococeal 
ophthalmia neonatorum. It is therefore felt that the routine use of prophy- 
lactic treatment in the newborn should be reconsidered, especially in view of 
the rapid response of proved gonococcal conjunctivitis to modern antibiotic 
treatment, the rarity of this condition in certain types of hospitals as shown 
in our study, and the incidence of the clinical diagnosis of “chemical con- 
junctivitis.” The use of gram stains and cultures in all ineipient cases of 
ophthalmia neonatorum will establish the correct diagnosis and enable the 
prompt institution of proper treatment. 


Summary 


1. Our 5,480 newborn infants were divided into two groups. In 2,212 
babies sterile distilled water was instilled into the eyes immediately after birth 
and in 3,268 cases no treatment was instituted. 
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2. Purulent conjunctival discharge was present in only 76 cases (1.4 per 
cent) and heavy watery discharge in 243 instances (4.4 per cent). 

3. All cultures were negative for gonococci and in only one case were 
the smears suspicious of gonococcal ophthalmia neonatorum. 

4. In cases exhibiting conjunctival discharge and in which cultures were 
taken, negative bacteriological findings were present in 45.2 per cent. The 
cultures were negative in 35 per cent of cases with purulent discharge. 

5. It is suggested that virus infection or maternal irritants might be 
incriminating factors in some eases of conjunctivitis with negative cultures. 

6. It is believed that chemical conjunctivitis occurs in a significant num- 
ber of cases when silver nitrate is used and to a lesser extent with oxytetra- 
eycline. 

7. The routine instillation of silver nitrate or antibiotics into the eyes 
of the newborn should be reconsidered. 
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TRANSPLACENTAL NAPHTHALENE POISONING 


Joun A. ANzIULEWiIcz,* HERMAN J. Dick, M.D., AND 
EuceNE E. M.D., Syracuse, N. Y. 


(From the Departments of Pathology and Obstetrics, St. Joseph’s Hospital) 


WELVE eases of hemolytic anemia in children secondary to the ingestion 

of naphthalene have been reported within the last ten years in the Ameri- 
can literature.’® The first 4 cases of fulminating hemolytic anemia in children 
were presented by Zuelzer and Apt' in 1949. The ages of these children 
ranged between 2 and 214 years. Each child had either sucked or swallowed 
moth balls. These authors experimentally produced and verified in dogs the 
hemolytic anemia caused by naphthalene. Mackell and associates,? Abelson 
and Henderson,? Bregman,t MacGregor,’ Chusid and Fried,® and Haggerty’ 
all have reported hemolytic anemia in children secondary to naphthalene 
ingestion. 

Acute hemolytic anemia due to absorption of naphthalene through the 
skin of a newborn infant has been reported by Schafer. This 6-day-old 
infant had been dressed in diapers which had been stored in moth balls. Oil, 
which had been rubbed on the child’s skin, was believed to have facilitated 
the absorption of naphthalene. 

Cock® also reported a ease of naphthalene poisoning due to absorption 
of naphthalene through the skin of a newborn infant. This 11-day-old infant 
had also been clothed in diapers and clothes which had been stored in moth 
balls. This child recovered after receiving type-specific whole blood trans- 
fusions. 

The exact mechanism by which naphthalene induces hemolysis of red 
blood cells is not entirely clear. After ingestion, naphthalene is absorbed into 
the blood stream and transported to the liver where it is detoxified. Naph- 
thalene combines with cysteine to form naphthalenemerecapturie acid in which 
the S is linked to the alpha position of naphthalene.’® It is also oxidized to 
alphaphenol, betaphenol, y-naphthoquinone, and 8-naphthoquinone within the 
body. Naphthalenemercapturie acid, oxidation products of naphthalene, and 
naphthalene which has not been detoxified are all excreted in the urine. 

Blood seen in naphthalene poisoning generally shows a reduced hema- 
tocrit and erythrocyte count as well as a severely reduced hemoglobin. The 
leukocyte count, reticulocytes, and icteric index are elevated. 

The case reported here we believe to be the first reported case of trans- 
placental naphthalene poisoning. 


*Second year Medical Student, State University of New York College of Medicine at 
Syracuse, N. Y. 
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Mrs. E. J. W., a 26-year-old gravida ii, para i, was admitted to St. Joseph’s Hospital 
June 18, 1951, 4 days prior to delivery, complaining of bleeding hemorrhoids. Routine 
blood studies at this time revealed a severely anemic patient. Results of the blood 
analyses along with normal values are presented in Table I. Direct and indirect Coombs 
tests were negative. The patient was given a transfusion of 1,000 ¢.c. of blood, and 4 
days later had a spontaneous delivery of a full-term male infant, weighing 6 pounds, 5 
ounces. 


TABLE I 

NORMAL | 

WOMAN, | 

NINTH MOTHER, NORMAL 
MONTH OF NINTH INFANT, INFANT, INFANT, | INFANT, 
PREGNANCY | MONTH OF | FIRST DAY | FIRST DAY | THIRD DAY | FIRST WEEK 

(AL- PREG- (AL- POST | post | (AL- 
BRITTON11 ) NANCY | BRITTON11) | PARTUM | PARTUM | BRITTON11) 
Hemoglobin 

(Gm./100 ml.) 10.8-14.4 5.2 17.7-26.5 13.0 13.5 16.2-25.5 
R. B. C. 

(million/mm.? ) 3.7-5.0 1.79 4.7-7.0 3.56 4.39 4.5-6.4 
W. B.C. 

(thousand/mm.3 ) 5.5-15.5 15.6 9.4-34.0 13.1 18.8 5.0-21.0 
Neutrophils (%) 69 74 5.0-21.0 47 42 1.5-10.0 
Stab forms (%) 11 1.75 8 8 0.83 
Lymphocytes (%) 25.5 9 2.0-11.5 37 46 2.0-17.0 
Monocytes (%) 4.0 5 0.20-3.1? 5 1 0.30-2.7 ? 
Eosinophils (%) 15 1 0.05-1.00 3 2 0.07-1.10 
Basophils (%) 0.2 0 0-0.3 0 ~“j 0-0.25 
Nucleated red Cells 

/100 white cells 4 35 3 
Coombs test 

(direct ) Negative Negative Negative 
Coombs test 

(indirect ) Negative Negative Negative 
Jaundice Negative Negative Positive 


Initial hematological studies on the infant along with the normal hematological 
values of Albritton'! are also presented in Table I. Direct and indirect Coombs tests on 
the infant were negative. By the third day post partum, the child was noticeably 
jaundiced, lethargic, and anorexic. At this time hematological studies were also made 
(Table I). Moderate anisocytosis, poikilocytosis, and fragmentation of red cells were seen. 

On being questioned further, the mother admitted having “sucked on moth balls” 
during the last trimester of her pregnancy. 


Comment 


Moth ball poisoning is most common in children between the ages of 2 
and 4 years, since this group on finding moth balls are prone to put them into 
their mouths. The resulting hemolytic anemia seen in naphthalene poisoning 


resembles that seen in Lederer’s anemia or acute hemolytic anemia of un- 
known origin. 


In eases of parental Rh incompatibility, the firstborn child generally does 
not show severe erythroblastotic changes unless the mother has been sensitized 
earlier by transfusion. The acute hemolytic anemia seen in the child presented 
resembled that seen in erythroblastosis fetalis. Rh incompatibility was ruled 
out as the causative factor, however, since no antibodies were demonstrated 
by the Coombs test. 


It is believed that the ingestion of moth balls led directly to the hemolytic 
anemia seen in Mrs. E. J. W. It is further believed that naphthalene and/or 
its oxidation products traversed the placenta and caused intrauterine hemo- 
lytic anemia of the fetus. 
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Naphthalene has a molecular weight of 128 and its various oxidation prod- 
ucts may vary in weight up to 160. Even assuming that they may be 
combined (degraded) with cysteine, the maximum molecular weight would be 
in the neighborhood of 400 which could readily pentrate the placental barrier. 


Hematological studies on the infant during the first day post partum 
showed that he had acute hemolytic anemia. By the third day post partum, 
the red blood cells and hemoglobin had inereased. At this time nucleated 
red cells were markedly decreased. These changes occurred spontaneously 
without any therapeutic attempts to correct the acute hemolytic anemia. This 
spontaneous change is in accord with that seen in hemolytic anemia secondary 
to naphthalene intoxication. 


Heinz bodies are often found in acute hemolytic anemia due to naphtha- 
lene poisoning. Failure to demonstrate Heinz bodies in the erythrocytes of 
this newborn child may be due to the fact that the anemia had developed and 
been present in utero for some time prior to delivery. 

Variation in the rate of gastrointestinal absorption and liver detoxifica- 
tion of naphthalene may account for the degree of severity of the anemia 
in both the mother and child. 

The mother and child presented here show the classical features of naph- 
thalene poisoning: (1) a history of maternal ingestion of moth balls, (2) 
fragmentation of red blood cells, anisocytosis, and poikilocytosis, (3) lethargy, 
icterus (in the infant) and anorexia, (4) severe anemia with nucleated red 
cells and leukocytosis, and (5) decreased hemoglobin and erythrocyte count. 

Six weeks after discharge from St. Joseph’s Hospital, the mother and 
child were reported as fully recovered. 


Summary 


The diagnosis of hemolytic anemia in a newborn infant secondary to 
maternal ingestion of moth balls is reported. The acute hemolytic anemia 
seen in this child apparently originated in utero due to transplacental migra- 
tion of naphthalene and/or its oxidation products. Often the diagnosis of 


naphthalene poisoning depends primarily on an accurate history as it did in 
this case. 


Addendum.—While this article was in press, Dawson and associates!2 reported 2 


eases of acute hemolytic anemia of the newborn in which they demonstrated familial 
glutathione instability of the red blood cells to acetyl phenylhydrazine and naphthol. 
They also noted that there is a diminished glutathione reductase (1) in the newborn 
period, (2) in these familial cases, and (3) in “sensitive” individuals, and that conjuga- 
tion of naphthalene with glucuronide as well as conjugation of bilirubin with glucuronide 
is deficient in the newborn liver. 
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PUBLIC HEALTH ASPECTS OF PERINATAL 
MORTALITY AND MORBIDITY* 


HELEN M. WALLACE, M.D., MINNEAPOLIS, MINN. 


(From the Department of Maternal and Child Health, University of Minnesota School of Public 
Health) 


HE interests and concern of public health agencies in the problems of 
perinatal mortality and morbidity are identical with those of the practicing 
obstetrician and pediatrician and of the hospital administrator. Just as it is 
true for the medical clinician, so too it is true for the public health official that 
the objective in providing care for mothers and infants is to help achieve nor- 
mal, healthy, happy parents and children. In fact, one of the functions of 
an organized public health agency is to protect and promote the health of the 
people whom it serves. One major method of carrying out this function is to 
devise means of working with and providing services for practicing physicians 
and hospitals so that they in turn may provide the best possible care for the 
patient. 


Reasons for Public Health Officials’ Interest and Concern 


Perhaps the first question which comes to mind is ‘‘ Why is the public 
health worker concerned about the problem of perinatal mortality and mor- 
bidity?’’ Some pertinent facts and concepts will be briefly reviewed to answer 
this question. Deaths in patients during the period surrounding the process 
of birth (including late fetal deaths, neonatal deaths, and the small number of 
residual maternal deaths) now constitute the fourth major cause of mortality 
in our country at the present time, being outranked only by heart disease, ean- 
cer, and vascular disease of the central nervous system. For the United States 
as a whole, approximately 140,000 such deaths oceur each year.t There is evi- 
dence that a significant percentage of these deaths are preventable, using as a 
definition of preventability ‘‘the prevention of death had there been a reason- 
able application of available knowledge.’ In a recent study of neonatal 
deaths from 1954 to 1957, in a hospital in Winnipeg, Canada, 5.1 per cent of 
the neonatal deaths among premature infants and 28.6 per cent of the neonatal 
deaths in mature infants were judged to be preventable, a total of 12.8 per cent 
of the entire group of neonatal deaths in this 3 year period.2, The Winnipeg 
group’ in its program for prevention of neonatal mortality recommends the 
following: inereased facilities for prenatal care; concentration of attention 
on babies who are in difficulties at birth according to the Apgar method of 
rating; early recognition of infection; provision of alert, well-trained person- 
nel; specialized care of conditions which commonly cause neonatal deaths (e.¢., 


*Delivered at the Continuation Course in Obstetrics at the Center for Continuation Study, 
University of Minnesota, Oct. 7, 58. 
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respiratory distress syndrome, congenital malformations, erythroblastosis, in- 
fections, prematurity) ; maintenance of high professional standards by methods 
including frequent reviews of perinatal morbidity and mortality and close 
cooperation between obstetrical, pediatric, nursing, and anesthesiology depart- 
ments. A recent report’ of a study of neonatal deaths in Hennepin County, 
Minnesota, revealed that 7.3 per cent of the deaths were considered prevent- 
able. Other studies from New York City,* Philadelphia,’ and Chicago® * have 
resulted in similar conclusions. We have therefore not reached the irreducible 
minimum. 

The available evidence® ® 1° 1112 at present indicates that, in the final 
analysis, the factors contributing to or causing neonatal death are identical 
with or quite similar to the factors causing the two other groups of peri- 
natal casualties—the late fetal deaths and the group of infants who survive 
but are damaged, especially those with cerebral palsy, epilepsy, certain types 
of mental retardation, birth injuries, and possibly also congenital malforma- 
tions. It has been estimated’ that the surviving but damaged group may 
amount to at least as many as 57,000 a year in the United States. Measures 
of patient care introduced to prevent neonatal death should also be able to 
reduce the number in the fetal death group and in the surviving but damaged 
group. 

Furthermore we have certain specific leads available to us as well. There 
is known to be a relationship between the amount and quality of antepartum 
eare on the one hand, and the fetal death rate, the incidence of premature 
birth, and the neonatal death rate on the other hand." Effective efforts to 
improve antepartum care in a community should, then, be successful in re- 
ducing these 3 specific entities, and in turn should reduce at least the incidence 
of cerebral palsy, since it is more common in the premature infant. Better 
nutrition of the mother during the preconeceptional and antepartal periods 
should also contribute to a reduction in prematurity, because of the findings 
indicating the relationship between the nutritional status of the mother and 
the birth weight of the newborn infant or the incidence of premature birth.** *° 

Since the evidence indicates a relationship between obstetric practices and 
care during the intrapartum period and the incidence of birth injury,’® im- 
proving such care should contribute to a reduction in the birth injury group. 

The fact that the mortality rate in premature infants is higher in those 
delivered of mothers with complications of pregnancy" means that more and 
better preconceptional care, improvement in antepartum ecare in the com- 
munity, earlier recognition of complications of pregnancy in the incipient 
stage, and strengthening of the management of pregnant women with compli- 
cations should result in a reduction in mortality in premature infants, as would 
better medical and nursing care of the premature infant. 

Finally, we have the known relationship between socioeconomic status on 
the one hand and the maternal and infant mortality rates and the incidence 
of prematurity on the other.** Socioeconomic status is probably a reflection 
of many other factors—attitudes toward seeking medical care, the ability to 
pay for good medical and hospital maternity care, nutritional status, ete. My 
reason for citing these factors briefly, even though they are well known to a 
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group such as this, is to lay the foundation to discuss the activities which a 
well-organized public health agency conducts in the field of maternity and 
newborn care. In the final analysis, these activities strengthen and assist the 
well-trained physician in providing the quality of patient care which he would 
like to provide. 


Activities of the Public Health Agency in the Perinatal Field 


In this section, I will attempt to give a brief picture of the kinds of activi- 
ties which health agencies carry on in an attempt to reduce perinatal mortality 
and morbidity. One of the usual first steps is the establishment of one or more 
advisory committees to the health agency, to assist in planning and to give 
technical guidance. In the perinatal field, outstanding leaders in the fields of 
obstetrics and pediatries are the key people on such committees, with repre- 
sentation from such other groups as hospital administration, nursing, social 
work, nutrition, ete. 

One of the frequent activities is that of standard-setting and standard- 
‘aising in the hospital care of maternity patients and newborn infants. In 
this activity, desirable standards of patient care, from the beginning of ante- 
partum care through the discharge of mother and baby from the hospital, are 
developed by the advisory committee. The health agency provides teams com- 
posed primarily of an obstetrician, pediatrician, and nurse which survey hos- 
pital maternity and newborn services and work with hospital staffs to assist 
them in the improvement of their service. Most of the obstetricians and 
pediatricians employed for this activity are practicing specialists certified by 
their specialty board who are employed on part-time basis. Some of the 
aspects of patient care surveyed include, as well as physical plant and equip- 
ment, a review of the perinatal deaths during the previous year; a review of 
staff qualifications in obstetrics, pediatrics, anesthesiology, and nursing; a re- 
view of antepartum eare in the hospital outpatient department, particularly in 
regard to the patient load which the clinic obstetrician is expected to carry, 
reflecting the amount of time he will have for each patient ; a review of policies 
established by the director of obstetrics particularly in regard to requiring 
consultation with a qualified specialist for the care of patients with certain 
complications (major obstetrical procedures, prolonged labor, ete.). One of 
the interesting findings of such surveys in one community has been the dis- 
parity in the quality of anesthesia service provided for the surgical operating 
room and for the delivery room, to the disadvantage of the patient in the 
delivery room. Following such surveys, recommendations are made to the key 
staff of the hospital, and a conference is then held to devise means of helping 
the hospital implement the recommendations. One of the reasons this 
survey method works is that the survey team is able to transmit information 
on methods used successfully in one hospital to other hospitals confronted with 
the same problem. Frequently, too, the survey team as an impartial outside 
group serves to reinforce the proposals which the director of the service has 
been making for some time. The reason health departments survey hospital 
maternity services is because of the fact that approximately 95 per cent of 
deliveries in our country now occur in hospitals. 
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Health agencies carry out other activities as well in relation to hospital 
care. Epidemiological investigation of outbreaks of infection in hospital 
maternity and newborn services is one example. While this activity has been 
earried on for several decades, it has taken on added significance with the 
recent occurrence of staphylococeal infections. 

Because of the much higher neonatal mortality rate in premature infants, 
a number of communities now have developed special programs for premature 
infants. The essential features of such programs include the development of 
special premature centers in hospitals, a safe ambulance service specially 
staffed, loan of equipment such as ineubators to hospitals developing prema- 
ture centers, payment for hospital care of premature infants in centers, train- 
ing of pediatric and nursing personnel staffing the centers, and the use of the 
public health nurse for home follow-up after hospital discharge of the infant. 
While these programs have been successful in assisting in reducing the mortal- 
ity rate in premature infants, there is no evidence that any of them have been 
able to reduce the incidence of premature birth. 

In addition to payment for hospital care of premature infants, health agen- 
cies have used 3 other payment programs in an effort to reduce perinatal 
mortality and morbidity. These are: payment for the services of an obstetric 
consultation for the maternity patient who needs it but who cannot afford it, 
a similar payment program for the services of a pediatric consultant, and pay- 
ment for hospital care of antepartum patients who have incipient complica- 
tions requiring hospitalization and who are unable to pay for this care. 

Just as obstetricians and pediatricians have been interested in promoting 
the development of perinatal mortality conferences, both within the individual 
hospital and at the community level, so too some health agencies have been 
active in this step. The successful results of studies of maternal deaths would 
lead us to believe that this same approach might succeed in reducing perinatal 
mortality. The American Medical Association is now taking considerable 
leadership in this field, and it is anticipated that a guide will be developed 
shortly. In the opinion of the public health worker, such review of perinatal 
deaths should be held at meetings open to the medical profession as a whole 
(on an anonymous basis to protect the confidentiality of the information) and 
should determine in an objective manner whether or not the death was pre- 
ventable. As an educational device, it is desirable that a factual but diplo- 
matic letter summarizing the review of the death be sent to the physician and 
hospital caring for the patient. One of the basic difficulties encountered in 
these perinatal mortality studies is insufficient information regarding the 
specifie cause of death. This is due to the fact that not enough autopsies are 
performed after perinatal deaths and that the quality of the autopsy in some 
instances is questionable. In order to cope with this problem, at least one 
health department pays part of the salary of a well-known neonatal patholo- 
gist whose services are available to the community as a whole. This technique 
is one which obstetricians and pediatricians might try to interest other health 
departments in adopting. One final comment in regard to perinatal confer- 
ences is appropriate. To date, they have been limited to a review of perinatal 
deaths, and have not included a review of the rest of the group of perinatal 
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casualties—cerebral palsy, epilepsy, mental retardation, birth injuries, and 
congenital malformations. It was once proposed that the names of children 
with cerebral palsy be reported back to the hospital where they were born and 
be reviewed by the hospital obstetric, pediatric, and anesthesiology staffs. 
This would be a desirable step. 

Resuscitation of the newborn has been a matter of concern both to the elini- 
cian and to the public health worker. Guides’® have been developed sum- 
marizing current knowledge, describing practices which are thought to be 
both helpful and safe, and pointing out hazards where known. A few health 
agencies in cooperation with professional medical organizations have stimu- 
lated the training of young physicians in resuscitation techniques. 

3ecause of the importance of early and continuous antepartum care of 
high quality in preventing perinatal mortality and morbidity, one of the tradi- 
tional services of health departments has been the operation of prenatal clinics. 
While some of these clinics were originally intended to provide care for pa- 
tients who were to be delivered by midwives or who lived in isolated rural 
areas, such clinics have also been operated in urban areas in districts of 
low socioeconomie status. Practicing obstetricians have been employed on a 
part-time basis to staff these clinics. In general, there has been a trend toward 
integrating these clinics with local hospital services within the community and, 
by so doing, to provide better care of the patient and to provide continuity of 
care for the ante-, intra-, and postpartum periods. In these integrated clinics 
which are held in loeal hospitals, usually both the hospital and the health 
ageney contribute personnel and funds, so that the combined elinie represents 
an improvement over the separate clinic held by each alone. \ 

Traditionally, of course, health agencies have provided certain laboratory 
services for the medical profession for the care of patients. In the perinatal 
field one of the earliest services was the serological test for syphilis. The 
laboratory services have included bacteriological examinations in eases of 
outbreaks of infections in hospitals, as well as routine bacteriological examina- 
tions of formulas prepared for newborn infants in hospitals. More recently, 
blood typing and Rh testing have been carried out by publie health labora- 
tories, and these laboratories have provided training in Rh testing for hospital 
technician staffs. 

Because the quality of patient care is directly related to the caliber of the 
professional personnel caring for the patients, professional training has been 
a matter of concern to health agencies. In the perinatal field, in conjunction 
with medical schools and teaching hospitals, health agencies have stimulated 
the development of refresher courses for physicians and nurses and at times 
have directly subsidized them. At least one training program—in the case of 
the premature infant—has been developed as a joint one for pediatricians and 
nurses. It is our belief that this joint training program was one of the major 
reasons for the rapid improvement in the care of premature infants, at least 
in one community. 

Lay edueation in the field of maternity and newborn eare has been an- 
other activity. Two outstanding examples of lay education have been the 
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development and widespread use of the booklet ‘‘Prenatal Care,’’ by the 
United States Children’s Bureau, and the growth, in our country, of classes 
for expectant parents. One suggestion which may be of help is that there be 
greater participation by obstetricians and pediatricians in these classes for 
expectant parents, because of the contribution which these medical specialists 
are able to make. 

In addition to comparing perinatal mortality rates among various com- 
munities, clinicians frequently want to know how their individual hospital 
compares with another hospital nearby. In order to make any valid compari- 
son, the data must be collected in a uniform manner. Most health agencies 
have available some statistical service to assist obstetricians, pediatricians, and 
hospital administrators in setting up their record forms and in assisting in the 
analysis of their own data. All of us have undoubtedly read articles in the 
literature which attempt comparisons and draw conclusions from data which 
are not comparable and which are incomplete. 

In most sections of our country, health agencies provide public health 
nursing service for follow-up of antepartum patients with complications or 
problems, as well as follow-up of newborn infants after hospital discharge. 
For example, the publie health nurse can be of assistance to the obstetrician 
in his care of the pregnant woman who has toxemia or heart disease and in 
even such a relatively simple matter as interpretation of dietary instructions. 
Or she can be of assistance in helping to teach the mother how to feed a baby 
who has a cleft palate. Or she can be helpful in assisting the parents to pre- 
pare the home for the discharge of a premature infant from the hospital. 

Here is another example of a public health activity carried on jointly with 
a clinical obstetric service: Because of the repetitive nature of fetal deaths, 
premature infants, and damaged babies in some women, an obstetric service in 
one community” with assistance from its health department has been carry- 
ing on a special service for some time. The purpose of this is to bring back 
these ‘‘repeaters’’ to study them prior to their next conception to determine 
if a specific condition can be found and corrected. If the findings determine 
that this service is of value, other hospitals and obstetricians may wish to 
adopt it. 


How Can Obstetricians Be of Further Assistance? 


The first suggestion is for the obstetric profession to continue to work 
closely with the state and local health departments. One method is to serve 
as a member of the expert perinatal advisory committee to the health depart- 
ment. If such a committee does not exist in your community, it would be 
helpful to suggest that one be formed to offer guidance regarding possible 
further steps which your community might take to reduce perinatal mortality 
and morbidity, and to review those steps from time to time to see if they are 
effective. A second method is to serve as a part-time obstetrie consultant to 
your health department. In this capacity you would have an opportunity to 
participate more closely in the general steps recommended by the advisory 
committee and to guide the details of these steps. 
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The second suggestion is for a joint staff review of the policies and prac- 
tices currently being carried on in the maternity and newborn service of the 
hospital with which you are connected. The American Academy of Pediatrics 
has aready established a guide of recommended standards for the hospital 
eare of full-term and premature infants, and the American College of Obstet- 
rics and Gynecology has prepared a similar guide. It might be helpful and 
relatively easy to compare your own services with the recommended standards 
in these guides. As already indicated, the staff of your state health depart- 
ment can assist you in this review if you so desire. 

A third suggestion is to stimulate the development of a perinatal mortality 
and morbidity conference, both within your individual hospital and for your 
community as a whole. It is important to re-emphasize (1) the desirability 
that your community conference be truly educational, open to the medical 
profession, (2) the need for objectivity in determining preventability, and (3) 
the use of a summary letter to the physician and hospital. 

A fourth suggestion has to do with the need to improve preconceptional 
and antepartum care in an effort to reduce perinatal mortality and morbidity 
and the incidence of premature birth. A simple method of finding out the 
status of antepartum care in your community is the inclusion of the date of 
the first antepartum visit to a physician on the live and fetal death certificates 
filed with the health department, and then having the answers tabulated for 
you. If they are correctly filled out, it would be possible for you to know the 
sections of your community where prenatal care is begun late in pregnancy. 
Possibly a more intensive educational program and the provision of more 
easily accessible antepartum eare facilities might begin to represent the ap- 
proach to this problem. This would include an objective look at the facilities 
for antepartum care provided by your hospital to see what steps might be 
taken to improve care. Some hospitals have divided their obstetric staff with 
one group responsible for inpatient care, and another group responsible for 
outpatient care. The former has been composed of the more experienced and 
senior men on the staff, with the clinic staff frequently composed of younger 
and at times less well-trained physicians. Because of this type of organiza- 
tion, the latter group understandably has at times looked upon such a elinic 
assignment as a necessary step to go through in order to finally reach the 
higher status of inpatient work. It has seemed to us that such a staff pattern 
has at times meant, in the eyes of some physicians, that less importance is 
attached to prenatal care, and perhaps this has been a deterring factor in its 
improvement. 

A fifth suggestion is to review the practices and policies concerning the 
eare of the maternity patient with known difficulty or unfavorable outcome 
during a previous pregnancy or with suspected complications during a ecur- 
rent pregnancy. These two groups of patients represent a high priority por- 
tion of the total group, and therefore the group requiring special consideration 
and attention. Tightening up the indications for use of a qualified obstetrician 
in consultation has been the approach to this group used by many hospital 
services. Furthermore, probably one of the more effective teaching methods 
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for the physician in general practice is that of direct assistance with a helpful 
and constructive attitude in the care of his individual patient. The policy of 
permitting physicians in general practice to care for their own maternity 
patients under close supervision in the better hospitals and with opportunity 
to attend staff conferences has seemed to some of us in the long run a good 
approach toward improving the quality of obstetric care in a community. 

A sixth suggestion is to improve the quality of anesthesiology service pro- 
vided for maternity patients. It has seemed paradoxical to many of us that 
the best anesthesiology service has traditionally been provided for surgical 
patients, where only one life is at stake, with a lower quality provided for the 
delivery room where two lives are at stake. Where this problem has been 
recognized, hospitals have been able to provide an equally high caliber of 
anesthesiology for the obstetrician in the care of his patient. 

Another suggestion is to review the methods of handling the problem of 
resuscitation of the newborn in your hospital. Specifically, are there definite 
policies established? Are you recommending methods which are considered 
both safe and effective? Do you have personnel trained and always available 
to earry out the recommended policies? What is being done about prevention 
of asphyxia of the newborn, using knowledge currently available? 

One final suggestion may be made and it deals with current recognition 
of the possible effects of radiation upon human beings. Although the evi- 
dence is suggestive, we need further facts regarding the effects of x-rays, both 
of the pelvis and of the chest, upon the fetus, with both short-term and long- 
range studies. It is through carefully planned studies and follow-up by 
obstetricians that conclusive answers will be found. 
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THE MECHANISM OF INTERNAL ROTATION AND ITS 
APPLICATION TO MALROTATION 


D. AntHuony D’Esopo, M.D., New York, N. Y. 


(From the Department of Obstetrics and Gynecology, Columbia University College of 
Physicians and Surgeons, Columbia-Presbyterian Medical Center) 


HE mechanism of internal rotation has received more attention from the 

leaders of obstetrical opinion than any other mechanical aspect of labor. 
While the other labor mechanisms seem to have been established in acceptable, 
unchallenged terms, internal rotation has remained controversial and difficult 
to explain, especially when all its variations are considered. Apart from the 
academic interest that it may have, internal rotation is the most important 
mechanism for the obstetrician to understand because it is technically the most 
diffieult to duplicate when instrumental interference is indicated. It is a matter 
of common experience that in practically all arrested labors, rotation has oc- 
curred only partially or not at all, and the obstetrician must know how to com- 
plete it with the greatest degree of safety to the mother and infant. 

Without going into a detailed review of what the authorities of the past 
have said about internal rotation, we shall consider here the main theories that 
have been advanced to explain it and their principal adherents. Sir Fielding 
Ould! in 1742 stated that the head did not engage in the same position that it 
emerged from the outlet. This meant that at some point in its descent, the 
head turned on its vertical axis. Smellie? in 1774 corroborated the fact that 
the head rotated within the pelvic canal and offered the first explanation of it. 
It was his opinion that internal rotation was caused by the screwlike action 
imparted to the head by the resistance of the ischial spines. Saxtorph® and 
Leishman‘ later supported this view. The first to digress in principle from the 
effect of the bony pelvis as the cause of rotation was Schmitt’ in 1804. He 
said that in a footling breech rotation was apparent before the child was af- 
fected by the pelvis, and, therefore, the uterus must necessarily be the source 
of power for rotation. Here, of course, he did not realize that the visible legs 
of a footling breech might turn simply from the adjustment of the child’s hips 
to the most available diameter of the inlet. There have been others who have 
misinterpreted the high rotational changes of engagement, or what we have 
called adjustment, for internal rotation and have been led to believe that the 
uterus itself exerted a rotating force on the fetus. Bumm?® in 1905, Olshausen‘’ 
in 1906, and, even more recently, Rudolph and Ivy* in 1933 have been of this 
school. 
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The ischial spine theory was generally accepted until Veit® in 1887 and 
Varnier’’ in the next year showed that the bony pelvis per se was insufficient 
to cause internal rotation. Indeed it can be demonstrated quite readily that 
in normal skeletal material the unrotated head will pass through the pelvis 
without need for rotation and emerge through the outlet in the original po- 
sition of engagement. However, since internal rotation was an invariable part 
of every labor, except when the fetus was very small, some factor other than 
the pelvis was necessarily concerned with rotation. It was Veit who first stated 
that the pelvie floor, by means of its inclined levator planes, was the cause of 
internal rotation. The pelvic floor theory received increasing support from 
Edgar,’ and Williams.4* Both Dubois and Edgar, working on 
cadavers, showed that the head came to the front when the occiput was pos- 
terior as long as the pelvie floor maintained its integrity. It was these classical 
experiments that were instrumental in giving much support to the fact that 
internal rotation was caused by forees derived from the resistances of the 
musculofascial pelvie planes rather than the bones of the pelvis. 


The Sellheim™ theory proposed in 1906 should be mentioned here because 
it is in a class by itself, but it has so many faults that it need not concern us 
too much. That the mechanical principle which he invoked, stating how an 
object with variable degrees of flexibility will pass through a curved cylinder, 
is valid cannot be contested, but this principle cannot be made to apply un- 
equivocally to the fetus as it descends through the birth canal. In particular, 


Sellheim’s theory fails, as many of the others have, because it does not explain 
why an occipitoposterior can rotate in either of two distinct ways—through the 
long or the short are. Further, a theory of retation that invokes muscular 
variables in the fetus is difficult to support when it is realized that the dead 
fetus rotates in precisely the same manner as the living. 


We note therefore that two principal theories of internal rotation have 
been in vogue. The old theory considered the skeletal pelvis alone, principally 
the spines. This was discarded and in its place the inclined planes of the levator 
sling were accepted as bringing about a rotational force to the presenting part. 


Over many years now we have had the opportunity to study the mechanisms 
of labor by the precision stereoscope which gives a three-dimensional view of the 
fetal head and pelvis. A large number of such eases involving many different 
types of labor, both normal and dystocie, have produced a visual composite of 
the manner in which the head descends through the pelvis. As the result of 
these observations, we have obtained a clearer understanding of labor mech- 
anisms. The theory of internal rotation that I shall present here is based on 
some of these observations. To begin with, it should be stated that it is not 
possible to explain all forms of internal rotation—normal and abnormal—in 
terms of the rotational effect imparted to the head by the levator muscles alone. 
The anatomical features of the bony pelvis itself are important factors in rota- 
tion. In a sense, they are even more important than the effect of the levator 
sling because it is these bony factors that significantly come into play when 
internal rotation deviates from the normal pattern. In fact, if this mechanism 
is not considered in relation to the architectural variations of the pelvis, it 
loses much of its practical value, 
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The concept of internal rotation that best seems to explain this mechanism 
in an all-inclusive way could be stated as follows: Internal rotation is the 
resultant rotary movement of the fetal head brought about by tangential forces 
set up between the inclined levator planes acting on the leading part of the 
fetal head (usually the occiput) together with similar forces set up between 
the curved pelvie surfaces acting on the opposite cephalic pole (usually the 
brow), with the resultant turn of the head determined by the balance between 
these forces. 


This concept of rotation depends upon both the muscles and the bones of 
the pelvis, upon 2 cephalic poles rather than one and as acting within the 
framework of a three-dimensional rather than a two-dimensional system. In the 
broadest sense, internal rotation is best understood as an effect of the entire 
pelvis upon the entire presenting part. 


If we examine first the simplest form of rotation—the rotation of an oblique 
occipitoanterior to the direct anterior, in a normal pelvis (Fig. 1), it could be 
asserted that the tangential force exerted by the levator slope on the occiput 
is the only factor that needs to be considered. This directs the occiput to the 
midline. However, it could be added that the brow strikes the plane of the 
coeeygeus muscle and the curve of the lower sacrum and sacrospinous ligament, 
where these structures exert a similar tangential force to direct the brow back- 
ward to the midline. In this sense the tangential forces are complementary and 
rotation takes place easily. It is admitted that there may be no need for con- 
sidering the complexity of a bipolar effect on the vertex in this normal situa- 
tion. It could be contended, however, that if the anterior part of the levator 
sling were relaxed and weak, the head might obtain its stronger component of 
rotational foree from the curved surfaces of the lower posterior pelvis acting 
on the brow. In any event, it will aid in understanding other forms of rota- 
tion that are not so clearly apparent as the simple one mentioned here if we 
always consider internal rotation in this bipolar, multiplanar aspect. 


To make the situation a little different, let us assume that the vertex reaches 
the pelvie outlet with the caput in sight. On examination the head is found to 
be unrotated in the oblique as shown in Fig. 2. Under normal circumstances 
the vertex should have rotated at a higher level shortly after it came below the 
spines when it came in contact with the levator planes. Why has rotation 
failed to oceur? If the levator effect alone were considered it could be as- 
sumed that these muscles were so relaxed and stretched that they offered no 
tangential resistance in much the same manner that Dubois explained the 
failure of rotation after forcing a dead fetus through a cadaver many times. 
However, the conditions shown here have been noted to oceur repeatedly in 
primiparas with intact levator muscles. Irom our own observations it is ap- 
parent that the reason for the failure of internal rotation to occur at the usual 
level in these cases is to be found in the restriction offered by the lower sacrum 
or a fixed coecyx to the posterior turning of the brow which negates the levator 
effect on the occiput. Not until the head moves forward, still in the oblique 
position, as it extends on the perineum does the brow become free of the re- 
strictive action of the sacrum and is allowed to turn to the midline. This occurs 
virtually as the head is being born. This simple example illustrates the im- 
portance of considering the mechanism of internal rotation in the multiple 
effects that have been mentioned. 


A more extreme instance of restriction of the brow to its backward move- 
ment occurs in deep transverse arrests (Fig. 3). Here again we note that 
while the vertex is well below the level at which the levators should have caused 
anterior rotation, this failed to occur because the sacrum blocked the levator 
rotational foree. 


Ve 
Ni 
a 
e 
d 
0 


MECHANISM OF INTERNAL ROTATION 533 
.Vumber 


Most of the theories of internal rotation have seemed plausible until they 
are applied to the rotation of the occipitoposterior. It has been difficult to 
explain why about 5 per cent of these rotate through the short are to become 
direct posteriors while the great majority take the long way around, the 
occiput turning 135 degrees to the front. It was on the basis of some interesting 


Fig. 1.—Internal rotation ROA — OA. All forms of internal rotation, including this nor- 
mal variety, are best explained as occurring within a multiplanar-bipolar framework. 


Fig. 2.—Head on pelvic floor but still in the oblique (LOA) because of posterior resist- 
ance of sacral tip or coccyx. <A bipolar concept of rotation is essential to explain this devia- 
tion from the normal. 


Fig. 3.—Deep transverse arrest. Internal rotation prevented by foreward sacrum. 


observations made in cases of short rotation that I was led first to an under- 
standing of the vagaries of rotation in the posteriors and from this to the gen- 
eral concept of internal rotation here described. In the cases mentioned, the 
final deliveries had occurred as direct posteriors. The stereoroentgenograms, 
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however, had been taken before any rotation from the original oblique posterior 
position of engagement was evident. These x-ray views (as shown in Fig. 4 
and reconstructed in Fig. 5) gave the distinet impression that all posteriors 
might rotate with the occiput turning to the hollow of the sacrum if there were 
sufficient space behind the pubes in the upper pelvis to accommodate easily the 
brow, for the majority showed either large, more than ample pelves or small 
infants. From these observations it seemed reasonable to propose that the 


\s Fig. 4.—Note the very ample forepelvis for this relatively small 2,900 gram fetus. Posi- 
tion is ROP. Nullipara, 6 cm. dilated. One hour later the head came to the pelvic floor as 
a direct OP. X-ray was taken because a brow presentation was suspected on pelvic examina- 
tion but the lateral film shows good flexion. 


natural tendency in the posterior vertex is for the occiput to turn backward, 
tangentially along the coeeygeus plane while the brow moves to the back of the 
symphysis if the brow is unresisted. Since the front of the pelvis is not bowed 
forward as the sacrum is bowed backward, however, the brow is nearly always 
resisted by the more or less straight upper forepelvis. It must be understood 
here that the brow is always at a higher level than the occiput in both anterior 
and posterior positions because of flexion, and the accommodation of the brow 
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within the sacral curve in the rotation of anterior positions is quite a different 
matter than the accommodation of the brow behind the straight upper pelvis 
when the occiput turns to a direct posterior. We may therefore look upon 
short rotation of the posterior as the mechanical equivalent of rotation in nor- 
mal anterior positions. 

If this is the explanation of short rotation in the posterior, how are we to 
explain the more common long rotation? Again on the basis of x-ray studies 
supplemented by clinical observations consisting of continuous palpation of 
the vertex, usually in multiparas during the second stage when an oblique pos- 
terior occiput was allowed to rotate under the natural forces of labor, the fol- 
lowing explanation seems tenable: The occiput strikes the area of the coccygeus 
plane and is at first impelled to move toward the sacrum; however, the brow 
is blocked from moving forward by the forepelvis. Now, while the head could 
thecretically progress downward against the levator diaphragm in this oblique 
posterior position, it would require great foree, in fact greater force to do this 
than for the brow to slide on the curved plane of the upper pelvis in the region 


5. Fig. 6. 
Fig. 5.—Short rotation in the OP. This is the rule if the forepelvis does not resist the 
brow from moving forward. The natural tendency for the posterior occiput is to move poste- 


— along the coccygeus plane but the brow-forepelvis relationship usually does not permit 
this. 


_ Fig. 6.—Long rotation in the OP. In 95 per cent of the occipitoposteriors, the brow is 
resisted from moving forward so with further descent it slides along the obturator plane to 
the more ample transverse diameters of the pelvis and in this way initiates long rotation. 


of the obturator muscle to points of less resistance which are posterior to this 
(Fig. 6). Hence, the brow will move backward on what may be termed the obtu- 
rator plane, away from the forepelvis. The forward rotation of the posterior oc- 
ciput therefore is passive and follows the lead of the brow. The brow initiates 
the rotational force but once the occiput reaches the transverse position it takes 
over the lead and turns on the levator slope to the front. 

This explanation for the variations in the manner in which the occipito- 
posterior rotates seems more plausible than the one which appears in most of 
our current texts and which, taken after West, states that if flexion is good 
the occiput is more dependent and it undergoes long rotation to the front, 
while if flexion is poor the sinciput first comes in contact with the levator plane 
and it becomes rotated to the front, the occiput moving to the hollow of the 
sacrum. We have doubted this explanation and have looked upon it as an 
expedient which attempts to adapt the levator planes as the single source of 
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rotational force, although Paramore,’* in a modification of West’s theory, came 
nearer to our own explanation by introducing the bipolar nature of rotation 
and the effect of the upper pelvis on the brow. Paramore, however, still in- 
voked the variable degrees of flexion and extension as basic to the explanation 
of the two forms of rotation in the posteriors. From both clinical and x-ray 
observations it is obvious that the oeciput is always dependent in spite of some 
degree of extension usually observed in all oceipitoposterior positions. In fact 
there seems to be even better flexion in most of the posteriors that undergo short 
rotation than in the others. This is readily apparent in the lateral roentgeno- 
grams where the degree of flexion or extension can be properly estimated by 
the distance between the chin and the thorax. The reason for reporting in- 
creased deflexion in the direct posteriors arises from the fact that the bregma 
and even part of the brow are readily palpated on vaginal examination. How- 


ever, this is due to the forward rather than the dependent position of these 
structures. 


In applying this concept of internal rotation to obstetric operations, sev- 
eral practical considerations are offered. To the student of obstetric techniques 
it should be pointed out that internal rotation takes place after engagement has 
occurred. The head is usually at station plus 1 or plus 2 when the forces of 
internal rotation become operative. For this reason, when the unrotated head 
becomes arrested at higher levels, a failure of the mechanism of engagement 
rather than failure of internal rotation should be considered. Even at stations 
plus 1 or plus 2, when there is much molding, engagement may be at fault. 
The need for a clear distinction between failure of engagement and failure of 
internal rotation hardly requires emphasis, yet the mistake is frequently made. 
To illustrate the point, let us assume that the presenting part has made no 
progress from station 0; the head is in the transverse and the pelvis is of the 
flat variety. Most likely the vertex has not become free of the influence of the 
flat inlet, for which reason any attempt to deliver the infant should first bring 
the head down to a lower level in the transverse, followed then by maneuvers 
to bring about internal rotation. To attempt internal rotation as an initial 
operative step would be extremely bad obstetrics. These errors are not gen- 
erally made when the head is unmolded, for the arrest then occurs at a higher 
level and cesarean section becomes the more obvious method of choice. If the 
head is molded, however, it may seem to be reasonably low and manageable 
by a forceps procedure when an error of this type can be made. 


When the arrest is at a low level in a transverse position—the so-called 
deep transverse arrest—interference with the mechanism of internal rotation 
is obviously at fault and, as already stated, it is the brow that is obstructed 
from turning by the lower sacrum. Occasionally we have had the experience 
of following a case of this type until spontaneous delivery occurred. Under 
such circumstances the head does not rotate until it is practically through the 
vulvar ring, at which point the brow has advanced sufficiently forward to free 
itself of the obstructing sacrum. Operative interference, when necessary in 
these eases, accordingly demands initial traction in the transverse and late 
rotation after the head has been brought down in the transverse position to 
the perineum. An understanding of the mechanism of internal rotation and 
the causes of malrotation makes the techniques for operative delivery obvious. 
Our texts too often put undue emphasis on techniques and say very little about 
mechanisms. 


The posterior arrest represents the commonest indication for midforceps 
operations and in these a narrow interspinous diameter is the most frequent 
cause of the failure of rotation. When the interspinous diameter is narrow and 
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the upper forepelvis is long and ample, as in some anthropoid pelves, the brow 
may move to the front while the occiput moves posteriorly and, as a direct 
posterior, the midpelvis may be negotiated without too much difficulty. In gen- 
eral, however, this short rotation does not occur because the brow is resisted 
from moving to the front as noted in most posteriors. With further descent, 
the brow moves backward to initiate the long rotation already described. The 
occiput, however, is now blocked by the spines and there is an arrested or per- 
sistent occiput posterior. With the further effort of labor, molding, and in- 
creased flexion, this block at the spines may be overcome and long rotation 
finally completed. If the forces of labor fail to accomplish this and interference 
is necessary, it is important to bear in mind again that rotation forward at the 
level of arrest invites trouble as the occiput would have to be brought past the 
encroaching spines. To rotate the occiput back to the sacrum forces the brow 
into the forepelvis where space is restricted. This is obvious, because if the 
forepelvis had been ample the occiput would have rotated posteriorly through 
the short are of its own accord, according to our concept of internal rotation. 
Fracture of the frontal bone has been noted following this ill-advised technique. 
The technique of choice is to elevate the head above the plane of the spines 
and, either with forceps such as the Kielland’s or manually, to rotate to the 
anterior and re-engage the head in this new position. 


In both posterior arrests and the deep transverse arrests it has been em- 
phasized that rotation is not carried out at the level of arrest because rotation 
is usually blocked. A rule that should be engraved on every pair of forceps 
would read: ‘‘Never rotate at the level of arrest.’’ This applies even when 
the head is on the perineum in an anterior oblique position (Fig. 2). 


In the cases that spontaneously rotate to the direct posterior it has been 
stated here that these are indicative of pelvic ampleness. This being so, it 
would seem that delivery in this position would be justifiable. There are several 
reasons why this is not so. First, the occiput must distend the pelvie floor to 
an excessive degree before the flexion for the final delivery of the head ean 
begin. In the second place, while the fetopelvie relationships in the upper 
and midpelvis may be ample, the lower sacrum may come forward sufficiently 
to decrease the anteroposterior diameter of the outlet and make such a delivery 
difficult at the perineal level. Third, if the direct posterior generally repre- 
sents an ideal ample fetopelvie relationship, manual rotation can be carried 
out easily. There is one notable exception, which has been already mentioned— 
the anthropoid pelvis with a long forepelvis and narrow spines may bring about 
a direct posterior. Manual or forceps rotation in these cases may be very 
difficult because of the narrow interspinous diameter, especially when the head 
has progressed to a low station. In these cases, delivery as a direct posterior 
is more desirable. 


Summary 


We have proposed a theory of internal rotation which states that this 
mechanism in all its variations is explained by the combined multiple effects 
of the musculoskeletal pelvis acting on both poles of the presenting part. 
These effects are both positive and negative. The positive effects represent 
tangential forces derived from the levator muscles and the sloping planes 
of the pelvis covered by the coccygeus and obturator muscles. The negative 
effects are derived from the resistances of the lower sacrum, the ischial spines, 
and the upper forepelvis. The application of this theory to some of the 
more common problems of malrotation is discussed. 
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ERRORS OF PRESENTATION 


Harry Fretps, M.D., anp K. Netson, M.D., PHILADELPHIA, PA. 


(From the Department of Obstetrics and Gynecology, School of Medicine, University of 
Pennsylvania) 


RRORS of presentation during labor result in increased maternal and fetal 

morbidity and mortality and therefore deserve attention. For the purpose 
of this study, breech presentation is not included, and the errors discussed will 
include face, brow, compound, and shoulder presentations. When these prob- 
lems are promptly diagnosed and properly managed, better results for mother 
and baby are obtained. 

A summary of the important etiological factors concerned in the study of 
the group includes such maternal factors as pelvie contraction, large pelvis, 
multiparity, lax abdominal wall, congenital anomalies of the uterus, placenta 
previa, and pelvic tumor. Fetal factors include prematurity, large infant, 
macerated fetus, multiple pregnancy, abnormality of the fetal neck, nuchal 
cord, and congenital anomalies. It is important to realize that upon diagnosing 
an error of presentation, possible etiological factors must immediately .be in- 
vestigated. Consideration of these factors may prevent errors in management 
and resultant tragedy. 

Early diagnosis is important since it determines management. Failure to 
make a prompt diagnosis of an error of presentation may predispose to uterine 
inertia which could result in prolonged labor with increased maternal and fetal 
morbidity. The usual means of diagnosis are abdominal, rectal, vaginal, and 
x-ray examinations. Despite careful abdominal examination during pregnancy, 
few errors except shoulder presentation are detected before labor starts. 

The most valuable diagnostic method is a careful vaginal examination in 
labor. It is frequently desirable to confirm a clinical diagnosis of an error 
of presentation radiologically, and, at the same time, to obtain additional in- 
formation as to pelvic capacity, placental position, and possible fetal anomaly. 
However, abnormal presentation is often first diagnosed on x-ray in the pres- 
ence of polyhydramnios or multiple pregnancy. 

The method of treatment depends on the type of error that is diagnosed, 
the etiological factor or factors involved, the condition of the mother and in- 
fant at the time the diagnosis is made, the experience of the operator, and the 
facilities at hand. 

Material 


All deliveries at the Hospital of the University of Pennsylvania between 
July 1, 1953, and June 30, 1958, were reviewed. During this period there were 
13,368 deliveries, and 99 abnormalities of presentation were diagnosed (Table I). 
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TABLE I. INCIDENCE (JULY, 1953, TO JULY, 1958) * 


PRESENTATION NO. INCIDENCE 
Shoulder 42 1:318 
Face 31 1:431 
Compound 18 1:743 
Brow 8 1:1,671 


*Total deliveries, 13,368. 


Shoulder presentation occurred 42 times (41 mothers) or 1:318 deliveries. 
Face presentation occurred 31 times or 1:431 deliveries. Compound presenta- 
tion was encountered 18 times or 1:743 deliveries, and brow presentation was 
present 8 times or 1:1,671 deliveries. The method of management of these errors 
of presentation and the end results are analyzed. 


Results 


Shoulder Presentation.—The presentation of the shoulder (transverse lie) 
was the most common error. Diagnosis was made most frequently (24 of 41 
cases) by abdominal examination. The arched back of the fetus is felt 
transversely with the head on one side. On rectal or vaginal examination, 
no presenting part is felt in the pelvis; and, at the pelvie inlet, the dorsum 
or shoulder ean be palpated. X-ray examination confirms the diagnosis. In 
shoulder presentation a most important differential diagnosis must be con- 
sidered; that is, abdominal pregnancy. This differentiation may be made 
beeause in abdominal pregnancy : 


1. Palpation of the abdomen usually reveals the fetus high in the ab- 
dominal cavity; the fetal parts may be unusually close to the skin of the ab- 
dominal wall. ‘ 


2. A small uterus may be palpated in the pelvis. 

3. There is no uterine wall outlined on x-ray examination. 

4. A lateral film may reveal the fetal parts posterior to the anterior margin 
of the vertebral column (Weinberg sign). 

5. Injection of a small dose of oxytocin will cause no palpable contraction 
of the uterine muscle (the oxytocin test). 

6. Hysterogram will outline a small uterine eavity. 


TABLE II. ETIOLOGICAL FACTORS IN SHOULDER PRESENTATION 


Small baby 12 20 
Unknown 10 24 
Twins 17 
Low placenta + 10 
Other 8 20 
Tota 


An important etiological factor in shoulder presentation (Table IL) is the 
size of the infant. Forty-five per cent of the infants in this series weighed less 
than 2,500 grams. There were 7 sets of twins in the 41 pregnancies. Low lying 
placenta or placenta previa was also common, having been diagnosed 7 times. 
The placental position was considered to be the sole etiological factor in 4 of 
the 7. Other etiological factors included contracted pelvis, large baby, pelvic 
tumor, uterine anomaly, macerated infant, relaxed abdominal wall, and hyper- 
extended head. It is significant that in 10 instances no specific etiological factor 
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could be found. Multiparity has been considered an important etiological fac- 
tor in shoulder presentation; 90 per cent of the patients in this series were 
parous. 

In the treatment of shoulder presentation an attempt at external version 
may be made before labor starts or in early labor. This should be done with- 
out anesthesia. If the attempt is successful, an abdominal binder should be 
applied to maintain the longitudinal lie. 

Internal podalie version has been recommended as a means of treatment 
provided there is no disproportion, the mother is parous, the membranes intact, 
the cervix fully dilated, and the experience of the operator such as to insure 
proper handling of the procedure. Even under these circumstances Eastman’ 
reports a fetal mortality of 10 per cent and the incidence of uterine rupture 
as 4 per cent. The more common method of handling shoulder presentation 
today is cesarean section. Spontaneous vaginal delivery is uncommon and 
restricted to very small infants. In neglected cases craniotomy, decapitation, 
or evisceration have been recommended. These are potentially dangerous pro- 
cedures, however, and should be performed only by experienced operators. 

External version was attempted 5 times in this series without success. 
Cesarean section was utilized in 24 (59 per cent) of the cases. In our experi- 
ence, the next most common mode of treatment was internal podalic version, 
utilized chiefly in the delivery of the second of twins and in very small or dead 
fetuses. This was performed in 10 instances (24 per cent). Spontaneous 
vaginal evolution occurred 6 times (15 per cent) and in each ease the infant 
was small and dead when the mother was admitted to the labor floor. A trans- 
verse lie was diagnosed in one mother in the early phase of elective induction 
of labor. Oxytocin was stopped and subsequently the patient was discharged. 
Spontaneous conversion to a cephalic presentation occurred; labor was again 
induced, and the patient was delivered by outlet forceps. 

Prolapse of the cord oceurred only once. The maternal mortality was zero, 
and the corrected fetal mortality was 12 per cent. In arriving at the corrected 
fetal mortality, we excluded those infants noted to be dead when the mother 
was admitted in labor, and those weighing less than 1,000 grams at birth. 

Recommendations for the proper handling of shoulder presentations in- 
elude: 

1. Cesarean section as the usual form of therapy. 

2. Spontaneous vaginal delivery may be anticipated in very small or mac- 
erated infants. 

3. Internal podalie version should be reserved mostly for the delivery of 
the second of twins. Occasionally version is done in other circumstances but 
only under the most ideal conditions and by an experienced operator. 

4. Destructive procedures may be attempted in neglected cases but only 
by experienced operators. In less experienced hands cesarean section and anti- 
biotic therapy would be a safer course of action. 


Face Presentation.—Face presentation occurred 31 times or once in 431 
deliveries. This presentation usually evolved after the onset of labor. The 
diagnosis was made most frequently by vaginal examination during labor. This 
occurred in 22 of 31 instances. Three others were diagnosed after the onset 
of labor, 2 on rectal examinations and one on x-ray examination for suspected 
malpresentation. The remaining 6 were diagnosed prior to labor, 3 on elinical 
examination and 3 by x-ray for suspected small pelvis. 

As to etiology (Table III), the largest number (45 per cent) were un- 
explained. Next in order was pelvic contraction as diagnosed by pelvimetry, 
8 (26 per cent) instances, and large infants, 5 (16 per cent) instances. These 
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may be grouped as representing fetopelvie disproportion. Forty-one per cent 
of the mothers were primigravidas. No abnormalities of the fetal neck were 
noted. 


TABLE III. ETIOLOGICAL FACTORS IN FACE PRESENTATION 


FACTOR NO. 


Unknown 14 45 
Contracted pelvis 8 26 
Large baby 5 16 
_ Total 31 ee 100 


In 31 face presentations, successful conversion was performed 10 times, 
3 to the anterior chin position and 7 to the occiput position. Spontaneous 
rotation to a mentoanterior position occurred 10 times. Of the remaining 
11 cases, 3 persisted as posterior chin positions and the infants were delivered 
by cesarean section. Seven were delivered by section without a trial of labor, 
and one internal podalie version was performed. Of all face presentations 
19 (61 per cent) were delivered spontaneously or by low foreeps, 11 (36 per 
cent) were subjected to cesarean section chiefly because of fetopelvie dispropor- 
tion, and 1 (3 per cent) was delivered by internal podalie version. The 
maternal mortality was zero and the corrected fetal mortality was 3.2 per cent. 

In face presentation, watchful expectancy with careful attention to prog- 
ress is the treatment of choice. The widest diameters of the fetal head are 
always higher in the pelvis than one might think from rectal or vaginal ex- 
amination of the presenting part. Also, rotation of the chin generally occurs 
late in the course of a transverse or posterior mentum labor. Unnecessary 
maneuvers and procedures to hurry natural progress may lead to complications 
in the management of face presentation. Recommendations are: 


1. In the absence of pelvie contraction, spontaneous or low forceps de- 
livery should be anticipated. 

2. Conversion to oeciput or chin anterior should be considered only after 
progress has ceased. From either of these resulting positions spontaneous 
or outlet forceps delivery may be anticipated. 

3. Cesarean section should be considered the treatment of choice when 
disproportion is present, conversion is unsuccessful, or other methods of de- 
livery are hazardous. 

Compound Presentation—Compound presentation occurred 18 times as fol- 
lows: presentation of a hand with the vertex occurred 11 times or 1:1,215; a 
foot presented with the vertex 5 times or 1:2,673, and a hand presented with 
the breech twice or 1:6,684 deliveries. 


TABLE IV. ETIOLOGICAL FAcTORS IN COMPOUND PRESENTATION 


FACTOR NO. % 


Small baby 10 56 
Twins 6 33 
Unknown 2 11 
Total 18 100 


Diagnosis was made in every case by vaginal examination. Prematurity 
and multiple pregnancy were etiological factors in 16 of the 18 eases (Table IV). 
Kighty-three per cent of the mothers were parous and 72 per cent of the in- 
fants were premature by weight. No prolapse of the cord occurred. 
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Eight of the infants were delivered with no change in the relationship 
of the presenting parts. In 7 the extremity was replaced and delivery was 
accomplished either spontaneously or by internal podalie version. In 3 the 
error corrected itself as descent occurred. 

Internal podalie version was carried out 5 times, 4 times in the second 
of twins and once in a premature infant. One repeat cesarean section was 
performed. In the remaining 12 cases spontaneous delivery or low forceps 
was the method of delivery. The maternal mortality was zero and the corrected 
fetal mortality was 5.5 per cent. Recommendations for the handling of a 
compound presentation are as follows: 


1. Spontaneous delivery should be anticipated in the majority of instances. 
Forceps may be used. 

2. Amniotomy with or without oxytocin may be helpful. Care must be 
exercised to prevent prolapse of the cord with this procedure. 

3. Reposition of the extremity under anesthesia may be attempted, fol- 
lowed by pressure on the presenting part until the cervix is completely 
dilated. With complete dilatation of the cervix immediate delivery is indicated. 

4. Version should be reserved for the second of twins. 


Brow Presentation.—Brow presentation was diagnosed in 8 infants 
(1:1,671). Diagnosis was made in all cases by vaginal examination after the 
onset of labor. Etiological factors included cephalopelvie disproportion in 
3 of the 8 cases. In the remaining 5 there were no obvious factors responsible 
for the error (Table V). As in face presentation the accent was on heavier 
babies and no prematures were recorded. 


TABLE V. Brow PRESENTATION 


FACTOR NO. % 


Unknown 5 62.5 
Large baby 1 12.5 
Hydrocephalus 1 12.5 
Contracted pelvis 12.5 
Total 8 100.0 


Labor was being induced electively in 5 of the 8 mothers at the time of 
diagnosis. Frequently the brow presentation is a transitory position in labor, 
proceeding to further flexion with resultant occiput presentation. It is con- 
ceivable that the closer observation of the patients in whom labor was induced 
led to the diagnoses in these cases. 

Evolution of the presentation in this group of 8 brow presentations was 
as follows: in 2, flexion continued and an occiput presentation resulted; in 4, 
extension occurred and the face presentation resulted; and in 2, the brow 
persisted. 

Delivery was spontaneous in 2, by cesarean section in 2, and by low or 
midforceps in 3. There was no maternal or fetal mortality. 

Recommendations for the treatment of brow presentation are as follows: 


1. Spontaneous delivery or low forceps with extensive episiotomy should 
be possible in more than 50 per cent. 

2. Conversion of a brow to an occiput or to a face presentation may be 
considered when progress has ceased. This may be done manually or with 
the aid of forceps, only if it ean be accomplished easily. 

3. Version is rarely indicated. 

4, Cesarean section must always be considered the proper method of 
treatment if disproportion exists or other methods are traumatic or dangerous. 
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Comment 


In reviewing this small series of errors of presentation, several important 
points are emphasized. Early diagnosis is essential for good results. The 
importance of diagnosis is to become aware of etiological factors that may 
be more important than the error of presentation itself. Failure to diagnose 
these complications may lead to uterine inertia, prolonged labor, and increased 
fetal and maternal complications. As soon as the diganosis is made, complete 
assessment of the patient is imperative. The operator should. not resort to 
an ill-advised or unnecessary maneuver. Premature attempts to correct 
Nature’s error of presentation may result in failure and, occasionally, disaster. 

Methods of delivery (Table VI) depend on sound obstetrie principles and 
must vary to suit each situation. Management of errors of presentation depends 


TABLE VI. METHOD Of DELIVERY 


METHOD SHOULDER COMPOUND FACE 
Spontaneous 6 10 15 2 
Forceps 1 2 4 g 
Cesarean 24 1 11 3 
Version 10 5 0 
Total 41 18 31 8 


on diagnosis, etiological factors, and the condition of the mother and infant. 
X-ray examination is important in making decisions as to the method of 
delivery. Cephalopelvie disproportion must always be ruled out. It is in- 
teresting to note the relationship of fetal size to the type of error of presentation 
(Table VII). It ean be seen that there is a preponderance of heavy infants 


TABLE VII. WEIGHT oF INFANTS (PER CENT) 


\ 


LESS THAN 2,500 To 3,500 MORE THAN 

ERROR 2,500 GRAMS GRAMS 3,000 GRAMS 
Shoulder 45 43 12 
Compound 72 28 0 
Face 3 74 23 
Brow 0 75 25 


in the face and brow groups whereas the reverse is true in the shoulder and 
compound groups. In general this should suggest to the obstetrician that in 
the presence of a brow or face presentation, cephalopelvie disproportion is 
quite likely. 

In general, careful observation, support of the patient, and attention 
to the signs of fetal distress are recommended methods of expectant con- 
servatism in the treatment of errors of presentation. Exceptions to this are 
shoulder or brow presentation with a contracted pelvis. In these instances, 
cesarean section is the treatment of choice. Conversion of a brow or face pre- 
sentation should be attempted infrequently. This procedure should be re- 
served for the patient in whom progress has ceased and should not be done 
in the presence of cephalopelvie disproportion. Internal podalie version should 
be used almost exclusively for the second of twins or for a very small or 
macerated infant. 


Summary and Conclusions 


1. During a 5 year period from 1953 to 1958, 13,368 deliveries occurred 
at the Hospital of the University of Pennsylvania. Of these, 99 were errors of 
presentation, including 42 shoulder, 31 face, 18 compound, and 8 brow. 
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2. Diagnosis was most commonly made by vaginal examination; x-ray 
was valuable for confirmation and for the assessment of pelvic capacity. 

3. Treatment consisted, in general, of careful observation with anticipation 
of spontaneous or low forceps delivery. 

4. Shoulder presentation is best treated by cesarean section. 

5. Face or brow presentation with a contracted pelvis is an indication 
for cesarean section. 

6. Conversion of a face or brow presentation should be attempted in- 
frequently and only on good indication. 

7. Version should be used almost exclusively for the second of twins or 
for very small macerated infants. 

8. Destructive procedures should be reserved for neglected instances and 
performed only by experienced obstetricians. 
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ENDOTOXIN SHOCK AND THE GENERALIZED 
SHWARTZMAN REACTION IN PREGNANCY 


Donatp G. McKay, M.D., Joun F. Jewett, M.D., AND 
Duncan E. Rem, M.D., Boston, Mass. 


(From the Departments of Pathology, Obstetrics, and Gynecology, Harvard Medical School, 
Boston, Mass., and the Research Laboratory of the Department of Pathology, Free Hospital for 
W omen, Brookline, Mass.) 


A yemage a pathologie study of maternal deaths in 1953! it beeame apparent 
that the pathologic manifestations in many eases in humans were similar 
to, if not identical with, those seen in rabbits subjected experimentally to the 
intravenous injection of bacterial endotoxin, i.e., the generalized Shwartzman 
reaction. Since then, new light has been shed by Studdiford? on this syndrome 
in patients, and by Thomas,* Good,* MeKay,* ® and Shapiro’ on the generalized 
Shwartzman reaction in the experimental animal. Also, through the maternal 
death studies of the Committee on Maternal Welfare of the Massachusetts 
Medical Society, we have had the opportunity to observe several more cases. 
These illustrate the basie nature of the pathogenesis of this disease process and 
are also of interest because they demonstrate the clinical conditions under which 
it occurs in the pregnant patient. It is the purpose of this report to describe 
these cases and to correlate them with data obtained from animal experiments 
wherever these contribute to an understanding of, or point the way to further 
studies of, the mechanism of the disease process in pregnant women. 


Case Reports 
A. Infected Abortions.— 


CasE 1.—A 26-year-old divorced white woman entered the Massachusetts General Hos- 
pital with a 6 day history of severe vaginal bleeding. Her last normal menstrual period 
had been 1214 weeks earlier. She had experienced morning sickness which progressed to con- 
tinuous anorexia and vomiting with increasing weakness. She stated that while thus weak- 
ened she fell down a flight of stairs 6 days before admission. Thereafter she felt feverish, 
had chills, and one day later experienced profuse vaginal bleeding accompanied by colicky 
abdominal pain. She passed no clots or fetal tissue and was admitted because of bleeding 
and weakness. Inquiries regarding possible instrumentation elicited the statement: ‘‘ There 
are some things I will not tell you.’’ 

She was pale, with a blood pressure of 100/60, a pulse of 100, and temperature of 
99° F. The abdomen was soft. The uterus, 3 times normal size, presented a purulent bloody 
discharge from the external os. Cultures of this were taken. The hemoglobin was 9.4 Gm., 
the hematocrit 26 per cent, the white blood count 80,000 per cubic millimeter. The urine had 
a specific gravity of 1.010, showed an acid reaction with 3 plus albumin, and had a few casts 
and white blood cells per high-power field. A diagnosis of septic abortion was made for 
which treatment included 500 ml. of Group A Rh-positive blood, Gantrisin, Achromycin, 
phenobarbital, and intravenous dextrose. 
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Twenty-four hours after admission the patient had a convulsive seizure. Shortly there- 
ifter the spinal fluid revealed xanthochromia with a protein content of 107 mg. per cent. 
{ search for toxic materials in the blood showed 0.8 mg. per cent of barbiturate, and 11.3 
mg. per cent of sulfonamide. Both these agents had been used in her initial therapy and 
were within the therapeutic range. No salicylate, methanol, or mercury was found. Anuria 
with hyperthermia developed while convulsions and coma continued. She was treated with 
Levophed, Dilantin, and penicillin. By the third day uterine cultures taken on admission 
now grew abundant Escherichia coli and moderate numbers of streptococci showing alpha- 
hemolysis; therefore she was placed in a respirator and given digitalis and Chloromycetin. 

On the fourth day the patient was hypothermic, hypotensive (blood pressure 60-80 mm. 
Hg systolic), acidotic with a rising nonprotein nitrogen, and still comatose. She died that 
day. 

Postmortem Examination.— 


Diagnosis: (1) bilateral renal cortical necrosis; (2) infarct of anterior pituitary, 
extensive, recent; (3) incomplete infected abortion with retained placental tissue; (4) hemor- 
rhagic gastric ulcers, superficial, acute, multiple; (5) acute pancreatitis; (6) subendocardial 
hemorrhage, left ventricle; (7) pulmonary atelectasis, bilateral, basal; (8) bronchopneumonia, 
slight; (9) necrotizing encephalopathy. 

The kidney surfaces were smooth and covered with minute hemorrhages. The cortex 
was regular in thickness, sharply demarcated from the medulla, and contained numerous 
minute stellate hemorrhages which radiated toward the surface. The medulla was normal. 
Microscopically, most of the glomeruli contained fibrin thrombi which in some instances were 
followed into the precapillary arterioles and small arteries, There were a few normal 
glomerul’. The tubules were necrotic and there was a slight polymorphonuclear infiltrate 
in the interstitial tissue. 

The pituitary appeared normal grossly, but on microscopic examination the entire 
anterior lobe, except for a thin strip of cells near the posterior lobe, was necrotic and_ infil- 
trated by polymorphonuclear leukccytes. 

The uterus contained foul-smelling necrotic debris which on section revealed an extensive 
polymorphonuclear infiltration. 

The gastric ulcers consisted of superficial erosions of the mucosa with hemorrhagic 
black bases. They varied from 0.5 to 1.0 em. in diameter. 

The brain showed moderate congestion. The cortex was pale and the line of demarca- 
tion between gray and white matter was blurred. Microscopically, there was a severe gen- 
eralized encephalopathy involving primarily the gray matter. ‘There were acute, ischemic 
type cell changes with pallor of nerve cell cytoplasm and hyperchromatic staining of nuclei, 
with less severe, but definite, changes in the neuroglia as well. In the cerebellum there was 
a definite severe loss of Purkinje cells and nerve cells of the dentate nuclei. The cerebral 
capillaries were distended with blood and showed occasional small perivascular hemorrhages. 


Case 2.—An 18-year-old unmarried, white gravida i, para 0, had had a normal pregnancy 
except for slight nausea and vomiting until the fourth lunar month when she allegedly fell 
on the ice without sustaining apparent injury. That afternoon, however, she passed a small, 
well-formed fetus and this was followed by a large blood clot and some tissue. The next morning 
she complained of abdominal discomfort and could not eat. She was last known to have 
urinated at 8 a.M. of this day. In the afternoon she became weak and began to vomit. At 
7 P.M. she collapsed and was taken to the hospital. Blood pressure and pulse were unobtain- 
able. She was given 1,000 ml. of whole blood, intravenous fluids, and Levophed. Occasion- 
ally a systolic pressure of 50 mm. Hg could be registered but shock remained refractory. 
Pelvic examination at midnight revealed a uterus the size of an 8 weeks’ pregnancy with an 
open cervix through which tissue extruded visibly. There was no history of chills, fever, 
or external hemorrhage following passage of the abortus. She was transferred to the Boston 
Lying-in Hospital. On admission there at 5 A.M. she had a blood pressure of 52/28, a pulse 
of 154, respirations 36, and temperature of 99° F. She was semicomatose but responsive. 
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Her face was flushed. The chest was clear, there was questionable abdominal tenderness, and 
no bowel sounds or abdominal masses. The extremities were gray and mottled, particularly 
the left arm by way of which a transfusion was being infused at the wrist. The hemoglobin 
was 14.8 Gm., the hematocrit 42 per cent, the white blood count 20,000 per cubic millimeter 
with 79 per cent neutrophils, 20 per cent lymphocytes, and 1 monocyte. The blood filn 
showed an apparent decrease in platelets. Moderate hemolysis was noted in the plasma. 


Sterile pelvic examination confirmed earlier findings and, for: purposes of bacteria 
culture, tissue was removed from the cervix by a dull curette inserted 2 em. Smears showe: 


Fig. 1—Case 2. These kidneys have a pale yellow cortex with a few hemorrhagi 
streaks and patches. The cortex is sharply demarcated from the medullary tissue which 
slightly congested. 


gram-negative bacilli, gram-positive rods, and gram-positive cocci; cultures later gre 
Escherichia coli, and nonhemolytic streptococci. The patient was placed in an oxygen te! 
and given 500 ml. of whole blood with 1 Gm. of Terramycin and 2 million units of penicilli 
in 100 c.c. of dextrose and water intravenously. During the pelvic examination she vomite 
50 c.c. of ‘‘coffee ground’’ material, some of which was removed by suction from the trache 
and bronchi. She improved slightly after this although the temperature rose to 102° F 
the blood pressure was still 55/30, and the left arm became progressively more cyanoti 
She died 15 hours after the first admission, 5 hours after transfer. 
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Fig. 3. 


Fig. 2.—Case 2. The renal cortex is infarcted. The majority of the tubules are ne- 
crotic and the cells have lost their nuclei. Polymorphonuclear leukocytes are present in large 
numbers between the dead tubules. A few patches of well-preserved tubules remain. The 
black streak in one of the glomeruli in the center is a fibrin thrombus. (Hematoxylin and 
eosin. reduced 

Fig. 3.—Case 2. High-power view of a fibrin thrombus in a renal glomerular capillary. 
These thrombi obstruct the flow of blood in the glomeruli and thus cut off the blood supply 
to the major portion of the tubules. This is the basic mechanism in the development of bi- 
lateral renal cortical necrosis. (Hematoxylin and eosin. 400; reduced ¥%. 
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Postmortem Examination.— 


Anatomic diagnosis: (1) bilateral renal cortical necrosis; (2) bilateral adrenal cortical 
necrosis; (3) disseminated fibrin thrombi (lung, pancreas, kidneys, adrenals, choroid plexus) ; 
(4) focal pancreatitis with necrosis; (5) acute and chronic endomyometritis; (6) bron- 
chopneumonia, slight, early. 

At autopsy Escherichia coli were cultured from the blood, the uterus, and the vagina. 
Jolonies of organisms were found in the adrenals, the uterus, and the vessels of the gastro- 
intestinal tract. 

The kidneys were the usual size with a mottled yellow surface and a rim of red dis- 
coloration around the yellow patches (Fig. 1). The yellow-red discoloration extended 


Fig. 4.—Case 2. Both adrenals are dark reddish purple with diffuse capsular hemorrhage. 
These are very similar to adrenals in the Waterhouse-Friderichsen syndrome and the patho- 
logic change amounts to a bilateral adrenal cortical necrosis. 


throughout the cortices of both kidneys but spared the medullary tissue which was pink and 
well preserved. Microscopically, most of the glomeruli and precapillary arterioles were 
filled with fibrin thrombi, and large patches of renal tissue were necrotic and infiltrated with 
polymorphonuclear leukocytes (Figs. 2 and 3). There were a few interspersed portions of 
relatively normal renal tissue. 

Both adrenals were large and had a dark red-purple discoloration that was found to 
extend throughout both cortices (Fig. 4). Microscopically large patches of adrenal cortex 
were infarcted with numerous thrombi in the small vessels of the cortex and capsule and a 
large thrombus in the central adrenal vein. Numerous colonies of bacteria were growing 
in the sinusoids of the infarcted adrenal tissue (Fig. 5). 

Focal areas of necrosis with associated small vessel thrombi were found in the pancreas. 
Fibrin thrombi were also found in the capillaries of the lung and choroid plexus in the 
absence of necrosis (Fig. 6). 
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There was a large hematoma at the fundus of the uterus which was found to be the 
end of a hemorrhagic tract extending through the entire thickness of the myometrium 
(Fig. 7). Microscopically, this tract was lined by blood and inflammatory tissue composed 


Fig. 6. 


Fig. 5.—Case 2. The adrenal cortex was totally infarcted. In this photomicrograph 
the zona_glomerulosa lies to the right and the reticularis to the left. The glomerulosa is 
infiltrated with polymorphonuclear leukocytes. The large dark patches in the zona fasciculata 
are colonies of bacteria. (Hematoxylin and eosin. 100; reduced %.) 

Fig. 6.—Case 2. The small vessels of the choroid plexus are filled with thrombi. This 


observation serves to illustrate the widespread and generalized nature of the intravascular 
coagulation. (Hematoxylin and eosin. X400; reduced ¥%.) 


Fig. 5. 
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of lymphoctyes, plasma cells, macrophages, giant capillaries, fibroblasts, and polymorpho- 
nuclear leukocytes. The remaining decidua was necrotic and infiltrated with polymorpho- 
nuclear leukocytes (Fig. 8). It also contained a few large colonies of bacteria. 


CasE 3.—A 23-year-old woman was admitted to the Massachusetts General Hospital 
with vaginal bleeding in the fourth month of pregnancy. Ten days before admission the 
fetus was said to have died and 6 days later increasingly severe vaginal bleeding began. 

The patient had been in good health until a year before when she suffered a spon- 
taneous abortion in the third month of pregnancy and had received a plasma transfusion. 


Fig. 7.—Case 2. This uterus has been opened along each side to show the vagina and 
endometrial cavity leaving-a large fragment of muscle at the fundus to show the large hema- 
toma and sinus tract produced by trauma. 


Well developed, well nourished, and in no acute discomfort on admission, the patient 
showed no positive physical findings except a uterus consistent with a 4 months’ gestation, 
and a foul-smelling blood-stained vaginal discharge. The temperature was 101° F., pulse 
80, respirations 20, and the blood pressure 110 systolic, 50 diastolic. 

The red cell count was 4.240 million, with 12.2 Gm. of hemoglobin. The white cell 
count was 21,400, with 86 per cent neutrophils; many band forms were seen and the plate 
lets were decreased. A catheterized specimen of urine contained 25 red cells, occasional 
white cells, and 5 epithelial cells per high-power field. 

Medication included codeine, aspirin, 6 Gm. of sulfadiazine, and penicillin. The latter 
was given in doses of 16,000 units every 2 hours at first and later 64,000 units every 2 
hours. During the first afternoon the temperature rose to 105° F., a chill oceurred, and a 
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few hours later the macerated fetus was spontaneously passed. Fifteen minutes afterward 
an ampule of Pituitrin was administered intravenously and a half ampule at 15 minute 
intervals for 2 more doses. A yellow, friable, necrotic placenta was passed after the second 
dose. Eleven milligrams of morphine was given after the abortion since the patient now 
complained of severe chest pain. The blood pressure fell steadily. Intravenous dextrose 
in saline was begun and 1 unit of plasma was given. The patient’s condition improved 
somewhat, and the intravenous drip was continued. Four hours later she was found in shock, 
being only slightly responsive with a blood pressure of 40 systolic, 0 diastolic, and a pulse 
of 120 to 150. Another unit of plasma was given, followed by a transfusion of whole blood. 
A few hours later another whole blood transfusion was given. 

During the second hospital day, the patient became more responsive, complaining of 
nausea and severe general aching. Despite continuous intravenous drips and hypodermoclysis, 
she remained dehydrated. The blood pressure rose to about 50 systolic, with a pulse of 145 


Fig. 8.—Case 2. Histologic section through the myometrium adjacent to the hematoma 
at the fundus. The large dark structures are dilated thin-walled vascular channels and these 
are surrounded by a profuse chronic and acute inflammatory process. This is the portal of 


psea A of products of bacterial cell growth in this case. (Hematoxylin and eosin. X50; re- 
duce 


that was of better quality. She remained oliguric, only 30 c.c. of urine being obtained 
by catheter during 24 hours. This was cloudy, light amber, and acid and gave a 1 plus test 
for albumin, but was insufficient for measurement of specific gravity. There was no sugar 
or diacetic acid. The sediment contained a rare coarsely granular cast, a rare red cell, 
an occasional white cell, 5 round cells, and 10 epithelial cells per high-power field. No crys- 
tals were seen. The urine was sterile. 

A marked flush appeared, with definite circumoral pallor and air hunger, but no cya- 
nosis. She vomited 150 ¢.c. of gray material mixed with mucus. The lungs were clear. She 
was given a transfusion of Rh-negative blood, 3,500 ml. of fluid, 7 Gm. of sodium bicarbon- 
ate, and 100 ml. of cortical extract. 

On the third hospital day, periorbital edema appeared but the lungs remained clear. 
The blood pressure rose to 80 systolic, 50 diastolic. The general erythema became more 
punctate. Mild air hunger persisted. There was marked epigastric tympany, with fullness. 
Peristalsis was sluggish but of normal pitch. A few drops of urine were obtained by cathe- 
ter. The sediment contained many white cells and a few red cells per high-power field; 
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there were no casts or crystals. The patient was alert. Herpes labialis appeared. Cysto- 
scopic examination revealed a normal bladder containing no urine. Both ureters were easily 
catheterized but no urine was obtained. The ureteral catheters were left in place. 

On the fourth hospital day the serum protein was 3.5 Gm. per 100 ml. A Schultz-Charl- 
ton test was negative. The patient became semicomatose, with fibrillary twitching of the 
entire body. A subconjunctival hemorrhage appeared in the right eye. Early on the fifth 
hospital day she had a severe generalized convulsion and died. 


Postmortem Examination.— 


Anatomic diagnosis: (1) bilateral renal cortical necrosis; (2) bilateral adrenal cortical 
necrosis. 

The kidneys were slightly enlarged. The external surfaces were vaguely mottled, poorly 
defined purple areas separated by irregular yellow areas. The cut surface was more striking 
because the entire cortex was discolored. Most of it was bright red but there were scattered 
irregular yellow areas in the midst of the hemorrhage. Microscopically, under low power, 
the cortex showed dark areas representing hemorrhage. These stopped abruptly at the june- 
tion between the cortex and pyramid. With higher power, the striking feature lay in the blood 
vessels. In a typical glomerulus and its afferent arteriole, the wall of the arteriole appeared 
‘‘black’’; it was completely necrotic, part of it solidly thrombosed and part of it having 
a lumen. The fibrin of the thrombus extended over into several loops of the glomerulus, 
The tubules were widely separated by hemorrhagic stroma. 

The adrenal glands weighed 40 grams and were completely necrotic with hemorrhagic 
borders. The picture was essentially like that of the Waterhouse-Friderichsen syndrome. 
The arterioles in the capsules of the adrenal glands were necrotic. The change was identical 
with that present in the kidneys. 


B. Chorioamnionitis and Acute Placentitis Following Premature Rupture 
of the Membranes.— 


\ 

Case 4.—A 40-year-old gravida iv was admitted in the thirty-sixth week of pregnancy 
to a local hospital for 24 hours because of ruptured membranes. When labor did not com- 
mence she was sent home after a single rectal examination revealed the cervix to be closed. 
No vaginal examinations were performed and no antibiotics were given. 

Three days later the patient felt feverish and complained of backache, but did not 
report to her physician. The following day she had chills and fever, and was readmitted 
in tumultuous labor. Within an hour the patient was delivered of a stillborn, nonmacerated 
infant under general anesthesia. There was a gush of meconium with delivery of the six 
pound, 2 ounce, infant. Immediately after delivery the blood pressure was 70/40 and the 
temperature was 105° F. There was no external bleeding but the patient went into shock 
and the pulse and blood pressure were unobtainable for the next 6 hours. Clinically the 
patient was alert and apprehensive but quite dyspneic. ‘The face was alternately flushed 
and cyanotic and the extremities were cold. She complained of severe pain in the back and 
neck which had begun before the onset of labor. There was no external bleeding or signs 
of internal bleeding and the uterus remained well contracted. Intravenous fluid therapy 
was started within one-half hour after delivery, and a blood transfusion was started 3 hours 
post partum. In addition the patient was given penicillin, streptomycin, Terramycin, corti- 
sone and Levophed. 

About 6 to 7 hours after delivery the pulse became obtainable again and was recorded 
at a rate of 150 with a blood pressure of 70/40. The pulse and blood pressure remained at 
these levels for the next 12 hours, during which time Levophed was constantly administered 
intravenously. During the first 24 hours post partum she received 5,700 ml. of fluid 
by vein (blood, 1,500 ml.; 5 per cent dextrose in saline, 1,200 ml., and 5 per cent dextrose 
in water, 3,000 ml.). The total urine output during this time was 50 ml. 

Laboratory studies the day after delivery revealed a white blood count of 31,000, non- 
protein nitrogen of 57, carbon dioxide content of 20 vol. per cent icteric index of 25, total 


bilirubin of 3.04 mg., serum sodium 139 mEq. per liter, and serum potassium 3.7 mEq. per 
liter, 
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During the second 24 hour period she received another unit of blood and 800 ml. of 
5 per cent dextrose in water, again with no urine output. The patient was stuporous and 
dyspneic. Rales were heard in the lungs. The nonprotein nitrogen rose to 75 mg. per 100 
ml, and the leukocyte count was 23,000. Cultures of the blood and urine grew Staphylococcus 
albus but no growth was obtained from the lochia. 


Fig. 9—Case 4. Section of the “floor” of the placenta showing necrotic decidua and 
2 large necrotic villi which are infiltrated with polymorphonuclear leukocytes. ‘This is prima 
facie evidence of a bacterial infection of the placenta. (Hematoxylin and eosin. 100; re- 
duced 


Fig. 10.—Case 4. The major portion of the anterior lobe (on the right) of this pituitary 
is necrotic. The necrosis is the result of thrombosis of the tiny vessels of the gland and 
this is the mechanism of production of panhypopituitarism in patients who survive the initial 
shock. (Hematoxylin and eosin. x8.) 


Fifty-two hours after delivery she was transferred to the Peter Bent Brigham Hospital 
where her temperature was 100.4° F. and she was observed to be dyspneic and restless but 
coherent. ECG was reported as ‘‘consistent with electrolyte imbalance,’’ 
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Antibiotic therapy was continued and an obstetric consultant could find no laceration of 
the birth canal. <A uterine culture grew Staphylococcus albus which was resistant to penicil- 
lin and streptomycin but sensitive to Chloromycetin, Aureomycin and Terramycin. 
Because of increasing respiratory difficulty a tracheotomy was performed, which failed 
to relieve the patient’s distress, and she died in respiratory failure, 7 hours after transfer 
and 60 hours after delivery. 


Postmortem Examination.— 


Anatomic diagnosis: (1) acute placentitis and endometritis in postpartum uterus; 
(2) lower nephron nephrosis (acute renal failure); (3) infarct, anterior pituitary; (4) focal 
adrenal necrosis; (5) focal hepatic necrosis; (6) multiple petechial hemorrhages of the 
skin, gastric mucosa, tracheal mucosa, pericardium, pleura, peritoneum, myocardium, urinary 
bladder, and renal pelves; (7) hydrothorax; (8) pulmonary atelectasis; (9) fibrin thrombi 
in lungs, liver, adrenal, and anterior pituitary. 


Fig. 11.—Case 4, Thrombus or embolus in pulmonary vessel. (Hematoxylin and eosin. 100; 
reduced %.) 


The kidneys were slightly enlarged and had an amber, homogeneous, regular cortex. 
Microscopically, there were tiny foci of necrosis in the tubules and a few hemoglobin casts 
but the glomeruli were not remarkable and the general architecture of the kidney was un- 
altered. 

Sections taken through the decidua showed a few remaining attached placental villi, 
which were infiltrated with polymorphonuclear leukocytes (Fig. 9). Escherichia coli were 
cultured from the uterine cavity although postmortem blood cultures were negative. 

The areas of necrosis in the adrenals, pituitary (Fig. 10), and liver were all associated 
with fibrin thrombi in the vessels leading to the infarcted areas. There were a few thrombi 
without infarcts in the pulmonary vessels (Fig. 11). 


Case 5.—A 34-year-old Negro gravida viii, para vi, entered the Boston City Hospital 
2 days after the expected date of confinement following a normal prenatal course. She 
stated that the membranes had ruptured but examination was negative. Temperature was 
98.6° F., pulse 100, blood pressure 140/90, and the fetal heart rate 144. The fetal back 
was on the left side and the head floating. Rectal examination revealed a soft cervix which 
was one finger dilated. The hemoglobin was 12.2 Gm. and the urine was clear. The patient 
was put to bed and treated expectantly. 

On the third day, the temperature rose to 100.2° F. and the pulse was 90 but on physi- 
cal examination the chest was clear, the abdomen soft, and the legs were normal, Vital 
signs returned to normal in 4 hours and remained so. 
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At 3 A.M. on the fifth day the patient went into labor and was taken to the delivery 
om. She was perspiring, her skin was hot, and her temperature rose to 102.8° F. She 
vas given 600,000 units of penicillin. 

Under spinal anesthesia at 4:35 a.M. she was delivered of a stillborn fetus covered 
vith foul-smelling purulent material. Immediately post partum the patient appeared to be 
ull right, except for the fever, until about 6 A.M. when, while still on the delivery floor, she 
leveloped labored respirations. The pulse and blood pressure were unobtainable. She was 
treated with oxygen, whole blood, intravenous fluids, and Levophed. Although there was 
some frothy mucus in the pharynx, the lungs were clear. At 7 A.M. no apical heartbeat 
could be heard even though gasping respirations continued until 7:20 A.M. when she was pro- 
nounced dead. 


Fig. 12.—Case 5. This photomicrograph shows several necrotic villi embedded in the 
necrotic inflammed decidua. The two villi in the left upper corner are infiltrated with poly- 


Vn leukocytes which is the basic evidence of placentitis. (Hematoxylin and eosin. 


Postmortem Examination.—Cultures taken from the blood and uterine cavity grew 
Aerobacter aerogenes and Enterococci. The uterus had a foul-smelling, necrotic, ragged 
lining. The remainder of the autopsy did not reveal any gross abnormalities. Microscopi- 
cally, the small vessels of the heart, lungs, liver, and kidney were filled with granular thrombi 
which were interpreted as clumps of platelets. In many vessels these platelet thrombi com- 
pletely occluded the lumen; however, there were no associated foci of necrosis. A few villi 


buried in the decidua were infiltrated with polymorphonuclear leukocytes, as was the decidua 
itself (Fig. 12). 


Case 6.—A 46-year-old gravida x, para ix, suffered a few grand mal epileptic seizures 
during the prenatal course. These were fairly well controlled with small doses of pheno- 
barbital but 12 days before the expected date of confinement she was admitted to the hos- 
pital, soon after a seizure, with a scalp laceration. It was sutured under local anesthesia, 
but the physician noted vaginal leakage of meconium-stained amniotic fluid. The patient 
said this had started the day before so she was kept in the hospital 3 days and then dis- 
charged to await the onset of labor. 

Mild contractions started the following day and she was readmitted. On the second 
admission the temperature was 99.4° F., the pulse 80, and respirations 20. The fetal heart- 
beat was heard although the patient was leaking foul-smelling amniotic fluid. At 3 A.M. 
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irregular painful contractions began and after administration of 75 mg. of Demerol they 
stopped. At 8:30 a.M. a Pitocin intravenous drip (1 ampule in 1,000 ml. of glucose in water, 
at 30 drops per minute) was started. When 50 ml. of this solution had been absorbed the 
patient had a shaking chill with a temperature of 104.4° F. She was given 500 mg. of Achro- 
mycin and 600,000 units of penicillin. At 10:15 a.m. she suddenly became pale and went 
into shock. Blood pressure, pulse, and fetal heartbeat were unobtainable. The amniotic 
fluid was slightly blood tinged and she vomited a small amount of ‘‘coffee ground’’ material. 
A blood sample failed to clot and a quantitative determination revealed the complete ab- 
sence of fibrinogen. Respirations ceased at 11 A.M. 


Postmortem Examination.—Cultures of the uterine cavity grew Escherichia coli. The 
placenta was firmly attached to the uterus with no evidence of premature separation. The 
fetal surface of the placenta had a dull opaque yellow color instead of the usual smooth 
glistening blue-purple appearance (Fig. 13). 


Fig. 13.—Case 6. Placenta, membranes, and surrounding decidua. The fetal surface, 
shown here, was not glistening,and purple blue as in the normal but had a yellow, opaque, 
dull appearance due to the infiltration by polymorphonuclear leukocytes. 


Microscopically, the amniotic epithelium was totally destroyed and was replaced by a 
layer of polymorphonuclear leukocytes in varying stages of disintegration (Fig. 14). This 
layer of pus extended in several places down into the decidua vera, and a few large vessels of 
the decidua vera were filled with purulent material (Fig. 15). The umbilical cord showed 
&@ massive perivascular infiltration of polymorphonuclear leukocytes (Fig. 16). 

Examination of the remaining tissues revealed amniotic fluid emboli containing lanugo 
hair, meconium, mucus, and leukocytes in certain of the lung vessels. There were numerous 
fibrin thrombi in the small vessels of the lung and the alveolar spaces were filled with edema 
fluid. All the other tissues were normal. 

In summary, this case is presented because it so well illustrates the mode of entry of 
endotoxins and organisms into the circulation in patients with premature rupture of the 
membranes. In actual fact she had, in addition to endotoxin shock, amnotie fluid emboliza- 
tion which may be an equally lethal event. In this case the relative importance of the 
infection as compared with the amniotic fluid embolization in causing her death cannot be 
ascertained. In all probability both were responsible, 
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Fig. 14.—Case 6. Chorioamnionitis. The amniotic epithelium has been destroyed and 
the connective tissue of the amnion and chorion is infiltrated with polymorphonuclear leuko- 
cytes and necrotic debris. Hematoxylin and eosin. X45; reduced ¥.) 

Fig. 15.—Case 6. Section through decidua vera showing destruction of chorion and 
decidual tissue by the inflammatory process. Note the nearness of the decidual sinusoids 
to the purulent exudate. In some places the exudate was found breaking into the lumina 
of some of these vascular channels. (Hematoxylin and eosin. X45; reduced ¥%.) 

Fig. 16.—Case 6. Wall of umbilical vein. The lumen is filled with clotted blood and 
lies to the right. The musculature and surrounding Wharton’s jelly are infiltrated _ with 
polymorphonuclear leukocytes indicating the spread of the infection to the infant. (Hema- 


toxylin and eosin. X45; reduced 
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C. Septicemia of Undetermined Origin.— 


Case 7.—This 31-year-old gravida iv, para iii, was admitted in the tenth week of 
pregnancy to the Boston City Hospital with a history of heavy vaginal bleeding and cramps. 
In the admitting room shock was noted (blood pressure 70/0) but on arrival on the obstetric 
service the blood pressure was 100/70 and the pulse 100. She was pale and had bilateral 
lower quadrant tenderness with considerable guarding. The uterus was the size of an 8 
weeks’ gestation with bilateral vault tenderness. Despite a normal temperature the pulse 
soon rose to 120. The diagnosis on admission was threatened abortion, although ectopic 
pregnancy was also considered. The hematocrit was 33 per cent and the white blood count 
24,000 per cubic millimeter. She was given 500 ml. of blood. The next morning abdominal 
pain and moderate bleeding culminated in passage of tissue which was either a decidual 
cast or placenta. A curettage was done, but only a small amount of endometrial tissue was 
procured. Examination under anesthesia was the same as before except for slight added 
fullness in the cul-de-sac. Culdocentesis revealed gross blood and therefore a laparotomy was 
performed; 2,000 ml. of blood was found in the peritoneal cavity and a left tubal pregnancy 
was removed at once by salpingo-oophorectomy. The blood pressure fell to 80/60 for 40 
minutes and more transfusions were given, totaling 2,000 ml. of blood during the operation. 
The patient progressed satisfactorily immediately postoperatively but at 5:30 A.M. on the 
first postoperative day her temperature rose to 105° F., pulse 124, respirations 30. She looked 
and felt well despite fever. The hematocrit was 37 per cent and the white blood count 
12,000. Blood cultures were drawn (which subsequently revealed Aerobacter aerogenes) 
and she was placed on penicillin and streptomycin therapy. By 5 p.m. the temperature 
had fallen to 101° F. but the pulse was 140 and she appeared worse. At 6:30 P.M. she 
became lethargic and passed 3 loose stools. The temperature rose to 106° F. and she died 
at 8:30 p.M., the day after salpingectomy. 


Postmortem Examination.— 


Anatomic diagnosis: (1) septicemia; (2) cerebral and cerebellar edema; (3) ecchy- 
moses of pericardium and diaphragm; (4) hemoperitoneum, 300 c.c. 


Grossly and microscopically, most of the organs were essentially normal except for 
colonies of rod-shaped bacteria in the blood vessels of many organs. There was no inflam- 
matory response to these organisms, nor were there any thrombi or areas of necrosis. Aero- 
bacter aerogenes was cultured from the spleen and blood. 


Comment 


I, Clinicopathologic Correlation.—These cases have been assembled because 
in each a pregnant patient developed profound irreversible shock due to bac- 
terial infection and in most the coli-aerogenes group was responsible. Clinically 
this syndrome occurs most commonly in two situations: (1) infected abortion, 


and (2) premature rupture of the membranes with chorioamnionitis and pla- 
centitis. - 


1. Infected abortion: In these the organism is introduced mechanically dur- 
ing attempts to induce abortion. A gradual rise in temperature and pulse is 
followed by sudden severe shock and vascular collapse. The shock is poorly 
responsive to blood transfusion or fluid therapy. The patient may die in shock 
or may survive only to die several days later of renal failure. In some patients 
at autopsy no pathologic changes, except for acute placentitis, may be found. 
The placental villi are infiltrated with polymorphonuclear leukocytes and the 
vessels of the villi may be filled with colonies of bacteria. In others there will 
also be evidence of disseminated intravascular coagulation in the small vessels 
of many organs. Involvement of glomerular capillaries by these tiny fibrin 
thrombi leads to bilateral renal cortical necrosis which, in addition to ‘‘lower 
nephron nephrosis,’’? may be the cause of renal failure. The adrenals may be 
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similarly involved with almost total destruction. The thrombotic process may 
lead to infarcts in the pituitary, liver, gastrointestinal mucosa, or pancreas. 


2. Premature rupture of the membranes with chorioamnionitis and pla- 
centitis: Most of these patients are in the third trimester of pregnancy, usually 
at term. The membranes rupture and the patient either has no labor or has 
ineffective contractions that stop, sometimes after a narcotic is given. Tempera- 
ture and pulse rise gradually during the next 2 or 3 days, but usually the 
patient has no subjective complaints. Sometime during labor or post partum 
she develops sudden shock out of all proportion to any blood loss. This may 
prove fatal within a few hours, or the patient may survive for a few days only 
to die of renal failure. Occasionally the patient may recover without permanent 
harm. 

At autopsy, abscesses are found in the decidua vera and basalis. A few 
placental site villi are infiltrated with polymorphonuclear leukocytes. Inflam- 
mation of fetal vessels in the placenta may be present. The chorion and 
amnion are infiltrated with polymorphonuclear leukocytes and may be almost 
entirely destroyed and replaced by purulent material. 

In these cases, bacteria from the vagina contaminate the amniotic fluid 
spontaneously immediately following rupture of the membranes. They invade 
the amnion and chorion, destroying this membrane while attracting polymorpho- 
nuclear leukocytes. They then produce abscesses in the decidua. The toxic 
catabolic products of these bacteria, and occasionally the organisms themselves, 
are then squeezed into decidual sinuses by uterine contractions during labor. 
In addition the postmortem examination may show (1) multiple fibrin thrombi 
in liver, pituitary, or adrenal with associated areas of necrosis, (2) disseminated 
platelet thrombi, or (3) no other anatomic changes. 

Patients who die under these conditions fortunately comprise only a very 
small fraction of women with premature rupture of the membranes. ‘In a 
great many whose deliveries do not oceur shortly after rupture, the membranes 
will show chorioamnionitis but without harm to the mother. In these, it would 
appear that infection is confined to the amniotic sae and bacterial toxins never 
gain access to the maternal circulation. Why this should oceur in some and 
not in others is unknown, but an explanation may lie in the extent and severity 
of the inflammatory process. This in turn may be dependent on the duration 
of the inflammatory process before delivery. Statistically, the danger of such 
infections is greater to the fetus than to the mother, with death occurring in 
utero or postnatally as a result of fetal septicemia or pneumonitis. 


II. Endotoxin Shock and the Generalized Shwartzman Reaction in Ani- 
mals—An understanding of the clinical cases can be achieved only by an 
understanding of experiments in which bacterial endotoxin is injected into the 
blood stream of animals. Such apparent discrepancies as hypofibrinogenemia 
in one case and hyperfibrinogenemia in another, or the presence of severe 
necrosis of many organs in one ease and no necrosis in another, are easily 
understood by examining the reactions of rabbits to bacterial endotoxin. 

Intravenous injection of large amounts of bacterial endotoxin causes death 
of the rabbit within a few hours. At autopsy no anatomic changes are found 
in these animals and the mechanism of death has not yet been worked out. 
These, receiving massive doses of endotoxin, can be compared to Cases 5 and 
7 in which no anatomic changes except the placentitis were observed. Large 
doses of bacterial endotoxin in the blood stream ean be quickly fatal, in both 
human beings and animals without leaving much anatomic evidence behind. 


Intravenous injection of small amounts of bacterial endotoxin causes dis- 
Seminated microscopic thrombosis and bilateral renal cortical necrosis in 
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rabbits.’ As small an amount as 0.2 mg. in a 1 kilogram rabbit will produce dis- 
seminated intravascular coagulation. In a nonpregnant animal 2 such doses, 
24 hours apart, are required to produce renal thrombi and bilateral cortical 
necrosis. The first dose is referred to as ‘‘preparatory’’ and the second dose as 
““provocative.’’ One of the most interesting features of this reaction is that 
the pregnant rabbit requires only one injection to induce the renal lesion. In 
some way, as yet not known, pregnancy takes the place of the ‘‘preparatory’’ 
dose of toxin in the nonpregnant animal. In addition to thrombi in the renal 
glomeruli, they are also found in the lungs, spleen, and liver as in the human. 
Associated areas of necrosis are also found, human and animal lesions being so 
similar as to be almost identical. Cases 1, 2, 3, and 4 are thus entirely com- 
parable to the generalized Shwartzman reaction in the rabbit. 

It is interesting that in our series the cases of bilateral renal cortical 
necrosis occurred in patients with infected abortion while the patients with 
chorioamnionitis and placentitis near term were more prone to die very sud- 
denly and with little or no pathologic change. One may speculate that the 
lining of the small uterus of the first trimester provides less tissue or surface 
area for the growth of organisms than the very large area provided by the 
amnion, chorion, and corresponding decidua vera of the full-term uterus. One 
would expect the infected abortions to produce smaller amounts of endotoxin 
and the infected term uterus to produce larger amounts of endotoxin. The 
tissue reactions observed in the maternal organism suggest that this is indeed 
the case. Also, Keefer® has noted that the chief prognostic feature in bacteremia 
with Z. coli is not the sepsis itself, but rather the extent, severity, and location 
of the primary focus. 

Bacterial endotoxins have a profound effect on the blood coagulation sys- 
tem.>? Such minute amounts of endotoxin as 0.005 mg. have been observed 
to shorten the coagulation time of whole blood in vitro by as much as 20 to 30 
per cent. Intravenous injection of endotoxin shortens the coagulation time in 
vivo by 50 per cent. Fibrinogen levels are profoundly affected by endotoxin 
administration. Twenty-four hours after the ‘‘preparatory’’ injection the 
fibrinogen content of the blood is almost doubled. In some animals, with a 
single injection of toxin, this rise may continue and at the end of 48 hours may 
be triple the original level. Following the ‘‘provocative’’ injection (second 
dose) the fibrinogen level falls for a period of about 4 hours. The total drop 
averages 150 to 200 mg. per cent and oceurs at the time thrombi are formed 
histologically. 

These extreme fluctuations probably also occur in the human patient but 
because fibrinogen assays are usually taken as single random determinations, 
results appear paradoxical in different patients. 

Leukocyte levels fluctuate in the same fashion, showing an initial drop after 
each injection of endotoxin and a subsequent rise to higher than normal values 
several hours later. Platelets similarly decrease after each injection of endo- 
toxin and do not return to normal levels for several days. All of these changes 
taken together constitute hematologic evidence of disseminated intravascular 
coagulation® * * 2° and have been observed after the injection of a variety of 
clot-promoting agents. 

The studies of Weil and associates’! did much to elucidate the mechanism 
of shock due to bacterial endotoxin. These authors produced experimental evi- 
dence that a decreased venous return to the heart due to pooling of blood in 
the splanchnic bed may be responsible for the shock occurring when bacterial 
endotoxin is injected into the circulation. They observed a drop in systemic 
blood pressure after injection of toxin and noted that the percentage by which 
the blood pressure decreased was the same as the percentage decrease in cardiac 
output. By calculation they found that there was no decrease in peripheral 
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resistance, and, by use of a pump which maintained the venous return at a nor- 
mal rate, they were unable to produce hypotension with endotoxin. They con- 
eluded that the decreased cardiae output resulted from a decreased venous 
return to the heart. Upon measuring the pressure in peripheral veins, vena 
eava, and portal vein, it was found that the venous pressure in the first two 
locations remained the same or dropped slightly, whereas pressure in the portal 
vein increased markedly. They further concluded that under the influence of 
bacterial endotoxin the liver provided an obstruction to the return of blood 
from the splanchnic system. The mechanism of the obstruction was considered 
to be a constriction of vessels in the liver. We may add at this point that 
organic occlusion of the central veins by thrombi, which is observed after endo- 


toxin administration, must be an equally potent force in obstructing the return 
of blood to the heart. 


The importance of the liver in this type of shock in experimental animals 
was recognized as long ago as 1931. Using a variety of toxic substances intra- 
venously in dogs, Essex and co-workers’? produced arterial hypotension, and 
frequently death if the dose was large enough. Later Grana and associates*® 
observed that the livers of these animals were distended, turgid, and markedly 
congested with blood. There was a great increase in liver volume. It was 
shown that the liver was chiefly responsible for the hypotension since dogs after 
hepatectomy tolerated doses of toxin that were lethal to normal animals. Toxin 
administration during perfusion of blood through an isolated liver sharply 
decreased or stopped the perfusion altogether. Addition of the toxins to the 


perfusion fluid resulted in inereases in the portal venous pressure from 7 to 
30 em. of water. 


The microscopic pulmonary thrombi of the generalized Shwartzman reac- 
tion may also contribute to the hypotension. Schneider’* demonstrated a fall 
in the systemic blood pressure, concomitant with a rise in pulmonary artery 
pressure, when a variety of thromboplastie agents were injected into the venous 
circulation. At the same time tiny thrombi were formed in the vascular bed. 
He suggested that this occlusion of the pulmonary blood vessels caused acute 
cor pulmonale with a decreased return of blood to the left side of the heart, 
and a decreased cardiac output leading to a drop in the systemic blood pressure. 
In all likelihood both of these mechanisms are in operation in the shock caused 
by the disseminated thrombosis after endotoxin injection. 


To our knowledge, the only physiologic studies in the human being that 
have been done on endotoxin shock were those of Ebert and Stead*® in non- 
pregnant individuals. Their observations were limited to a demonstration that 
the hypotension was not due to a decreased blood volume. As far as they go, 
these findings are consistent with the observations in animal studies. 


In summary, within the limits of sparse but significant observations made 
thus far on patients, the response of the human being is very similar to the 
response of the rabbit when the blood stream is exposed to bacterial endotoxins. 


III. Endotoxin Shock and Escherichia coli Bacteremia in Nonpregnant 
Patients.—Several authors in the past 50 years have presented data on this 
problem in the nonpregnant patient.® 1°18 Spittel and co-workers’ pointed out 
that E. coli is the most common gram-negative bacillus to invade the blood 
stream. The majority of their patients were males with ages covering almost 
the entire human life span. The portal of entry into the blood was usually the 
urinary tract (58.5 per cent), the biliary tract (16.9 per cent), or the gastro- 
intestinal tract (12.3 per cent). In about 10 per cent of their cases the portal 
of entry was not recognized. In only one case was it the female genital tract. 
In about 40 per cent entry seemed to be associated with an operative procedure, 
usually surgical manipulation of the urinary or gastrointestinal tracts, 
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The clinical picture usually began with a fever varying from 100° to 
106° F., usually in spikes. About half of the patients had an initial chill and 
7 manifested their blood stream infection by sudden circulatory collapse. The 
fever was intermittent, remittent, continuous, or variable. All patients were 
to some extent prostrated. Many had sweating, anorexia, and headache, but 
rarely delirium or stupor. Leukocytosis was usually observed, as well as mild 
anemia. No changes were observed in the urine except those of the underlying 
disease. A soft systolic precordial murmur was heard in several cases but this 
tended to disappear as the fever subsided. 

The pathologie data on these cases are meager. Metastatic abscesses in- 
volving liver, lungs, and kidneys were described. 


Treatment 


Treatment of pregnant women with endotoxin shock or the generalized 
Shwartzman reaction is threefold, being directed first at shock, then at infee- 
tion, and finally at renal failure if this oceurs. These cases deserve special 
consideration, for their recovery apparently depends on early recognition, ener- 
getic medical treatment, and some unorthodox obstetric management. A policy 
of watchful expectancy does not apply; but on the other hand these are desper- 
ately ill patients and it must be carefully considered whether any procedure 
would add to the already uncontrolled shock and bacteremia. If it is to be 
effective, surgical intervention should not be postponed beyond 12 hours after 
the appearance of hypotension. 

Vasomotor collapse per se is the most ominous feature and demands im- 
mediate attempts at correction. Blood replacement is mandatory but it may 
not restore the blood pressure. The amount given should not exceed the esti- 
mated loss, although the latter may at times be massive. The pgssibility that 
the patient is suffering from the Shwartzman reaction becomes more overt after 
adequate replacement fails to bring blood pressure and pulse back to normal 
values as anticipated. If that possibility is overlooked, it is at this juncture 
that overtreatment is most likely to oeeur. After blood loss has been volu- 
metrically corrected, intravenous fluids should be limited, but what is given 
should contain a potent vasopressor.2° It should be emphasized, however, that 
patients with profound endotoxin shock may become refractory to such a drug 
and larger doses are justified. 

Having established some sort of circulatory stability one now considers the 
bacteriologic problem which is comprised of two components, that of endo- 
toxemia and that of bacteremia. To be sure, the endotoxin ‘‘injection’’ has 
already occurred, but the original focus may continue to exude more of this 
substance into the blood stream. Therefore this nidus should be removed. In 
eases of septic abortion when the cervix is sufficiently open to permit gentle 
evacuation of uterine contents, this is attempted first. But with those patients 
who do not respond to this or in whom it is infeasible, hysterectomy has been 
demonstrated by Studdiford and Douglas? to be lifesaving. Certainly it should 
also be seriously considered in eases of chorioamnionitis where residual gross 
bacterial colonization of the decidua is suspected. It should be done just as 
soon as the patient’s circulation appears capable of withstanding surgery. 
Without it, collapse will soon recur. 


The second component, that of bacteremia, demands not only removal of 
the nidus but also the vigorous application of measures to combat organisms 
already in the blood stream and widely disseminated to other tissues. If, 
through good fortune and good management, the appropriate antibiotic is given 
early enough and in adequate dosage, it must—following removal of the original 
source—prevent widespread metastatic abscess formation and correct the pre- 
ceding septicemia. The available time to achieve such a result must be very 
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short once inoculation has oceurred, so that early accurate identification of the 
organism may be impossible. Thus, although cultures are taken for future 
reference from the blood, urine, and uterus, immediate attention is centered 
on the gram-stained smear for help in selecting a suitable broad-spectrum anti- 
biotic which should be given as early as possible in heroic doses. 


Renal failure, manifested by anuria or oliguria, is a later and less urgent 
problem, but of prime importance. Patients who survive the initial insult may 
become a serious problem of electrolyte control especially when prolonged con- 
tinuous use of an intravenous vasopressor has been necessary. Their outlook 
will depend in part upon the extent and character of the renal lesion, bilateral 
cortical necrosis having a poorer prognosis than tubular necrosis. The manage- 
ment of such patients has been adequately described elsewhere,”* but we are 
reminded that the most common mistake is overhydration and that certain 
sulfonamides and antibiotics, ordinarily excreted unchanged by the kidney, 
will accumulate in such patients and that their continued use beyond the first 
few days is fraught with certain added hazards. 


The question of using adrenal corticoids in this type of shock seems to have 
been answered in the negative for both the experimental animal and the human 
being.?” 

In brief, one faces in these patients a bacterial infection associated with 
severe hypotension which in some instances responds to removal of the source, 
antibacterial therapy, blood and fluid replacement therapy, and the slow intra- 
venous administration of a vasopressor. Unfortunately, even this combined 
treatment may be inadequate to prevent death in irreversible shock or acute 
renal failure. 


Summary 


The clinical and pathologie findings in 7 pregnant patients with endotoxin 
shock have been presented. Escherichia coli was the most common infective 
organism. The syndrome occurred in 2 clinical situations; namely, (1) infected 
abortion, and (2) premature rupture of the membranes with chorioamnionitis 
and placentitis. The presence of bilateral renal cortical necrosis due to dis- 
seminated intravascular coagulation in 3 of these patients demonstrates that 
the human being is subject to the generalized Shwartzman phenomenon. A 
comparison between the response of the patient and that of the experimental 
animal to intravenous bacterial endotoxin has been made. Both showed marked 
alterations in the blood coagulation mechanism associated with disseminated 
intravascular coagulation and both exhibited profound, sometimes irreversible, 
shock. Animal experiments suggest that the shock is caused by a decreased 
venous return to the right side of the heart because of obstruction of the portal 
circulation by the liver. The obstruction may be due to vasospasm and throm- 
bosis of the central veins of the liver. Acute cor pulmonale may also contribute 
to the decreased cardiac output and hence to the systemic hypotension. A 
general discussion of the current armamentarium in the management of these 
cases has been presented. 


We are indebted to Dr. Benjamin Castleman for permission to use Cases 1 and 3 and 
to Dr. Benjamin Tenney for permission to use Cases 5 and 7. Case 3 first appeared as a 
case record of the Massachusetts General Hospital in the New England Journal of Medicine 


on March 2, 1946, and similar publication of Case 1 appeared in the same journal on June 
12, 1958. 
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SHOCK NOT RELATED TO BLOOD LOSS, WITH 
ESCHERICHIA COLI SEPTICEMIA IN THE 
OBSTETRIC PATIENT 


Case Report 


Harry Oxorn, M.D., F.R.C.S.(C.), MONTREAL, QUEBEC 


(From the Department of Obstetrics and Gynaecology, Royal Victoria Hospital and McGill 
University) 


HE clinical picture of acute vascular collapse in the absence of blood loss 
in patients who do not respond to the infusion of blood and plasma ex- 
panders such as reported by Studdiford and Douglas’ in 1956, is a frightening 
one. The outcome is often fatal. 
Dumoulin and Steed? and Teeney, Little, and Wamsteker* have recently 
discussed this subject. We had oceasion recently to treat a patient with this 
condition who survived. 


Mrs. M. R., hospital No. 57-5867, was admitted to the Women’s Pavilion of the 
Royal Victoria Hospital on March 30, 1958. She was pregnant, 8 weeks from term, 
the membranes having ruptured spontaneously 2 days before. Interference was. denied. 
She had had irregular uterine contractions, but none for the past 24 hours. 

This was her fifth pregnancy. The first and second were normal. Phlebitis com- 
plicated the third puerperium, and the fourth child was born 6 weeks prematurely. 

On admission to hospital the patient was in marked general distress, flushed, and 
dehydrated. The temperature was 104.4° F., the pulse 120, respiration rate 26, and the 
blood pressure 104/70. There were no uterine contractions, and the fetal heart was not 
heard. The admission diagnoses were pregnancy, dead fetus, and general septicemia. 
Blood and vaginal swabs were taken for culture. Treatment was instituted with large 
doses of penicillin, streptomycin, and Chloromycetin. Five per cent glucose in water was 
given intravenously to combat the dehydration. 

Labor began 2 hours after admission. An hour later a dead fetus and a foul- 
smelling placenta were delivered spontaneously, the placenta coming immediately after 
the baby. Blood loss was minimal. The patient was returned to her room in good con- 
dition. The blood pressure was 102/70, and the temperature had dropped to 99.4° F. 
Three hours later the patient was comfortable and asleep. 

At 1:15 a.M., 7 hours after delivery, the patient awoke complaining of severe chest 
pain. She was cyanosed, cold, and clammy. The temperature was 97° F. The pulse and 
blood pressure were unobtainable. A plasma expander was infused, but was of little help. 
This was replaced with an infusion of l-norepinephrine, made up of 8 mg. of the bitartrate 
in 1,000 c.c. of 5 per cent glucose in water. This raised the pressure to 120/70. Rales were 
heard in the right lung, and a pulmonary embolism was suspected. Morphine sulfate, 
¥, grain, and papaverine, 1 grain, were given. An indwelling catheter was placed in the 
bladder. 

The general condition remained stable, though precarious, for several days, and 
then the patient showed steady improvement. Except for the high fever on admission 
and the unobtainable pulse when shock was noted, these vital signs remained within 
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normal limits. The blood pressure was maintained around 110, but only by the nor- 
epinephrine infusion, and fluctuated widely when the drip was slowed down or speeded up. 
The catheter in the bladder drained well. The patient was oriented at all times. She 
had attacks of dyspnea and cyanosis even while receiving oxygen. She was kept in the 
tent for 5 days. Restlessness and anxiety were marked, and sedation was needed, 
especially at night. The patient had bouts of chest pain severe enough to require morphine 
for relief. This pain became worse when the norepinephrine infusion was run more 
rapidly. On the fifth day severe herpes of the lips and mouth developed. On the sixth 
day the breasts became engorged and painful. The patient got out of bed on the eighth 
day, and went home on the fourteenth day in good health. 

Both blood and vaginal cultures grew many colonies of Escherichia coli coscoroba, 
sensitive to streptomycin, tetracycline, chloramphenicol, and neomycin. 

The placenta was 15 cm. in diameter by 2.5 em., and was foul smelling. Microscopic 
examination revealed numerous areas of infection. Many villi showed a cellular exudate, 
and contained clumps of short rods and some longer rods. The pathologic diagnosis was 
widespread chorinitis with invasion of the villi by bacteria. 

The serum potassium was normal at all times. On the third day the chloride and 
sodium levels were a little low, but next day they returned to normal. On admission the 
hemoglobin was 10.2 Gm. and the white blood count was 34,500. On the second day the 
hemoglobin was 12 Gm., and next day it was 12.9 Gm. The electrocardiogram and chest 
x-ray were normal. 

Management.— 


Antibiotics: On admission the patient was given large doses of penicillin and strep- 
tomycin intramuscularly, and Chloromycetin, first in the intravenous drip, and then by 
mouth. These agents were given until the eighth day. The choice of drugs was fortunate 
as the blood culture grew organisms which were sensitive to streptomycin and Chloro- 
mycetin. 


Norepinephrine: The infusion of 8 mg. of the bitartrate per 1,000 e.c. 5 per cent 
glucose in water was the most important part of the treatment. This was started in the 
antecubital vein soon after the state of shock was noted. On the third day a polyethylene 
catheter was placed in the inferior vena cava by way of the femoral vein, and all intra- 
venous fluids were given by this route. The norepinephrine infusion was continued until 
the fifth day. To prevent the patient’s being given an excess amount of fluid, the con- 
centration was doubled. The speed of the drip was kept at a rate to maintain the systolic 
blood pressure close to 100 mm. Hg. The blood pressure was labile for several days and 
responded immediately to changes in the speed of the norepinephrine infusion. 

Steroids: On the day of collapse 100 mg. of Solu-Cortef (hydrocortisone sodium 
succinate) was given intravenously, then 50 mg. intramuscularly, followed by a daily 
maintenance dose of 100 mg. in four doses. On the eighth day only 75 mg. of Solu- 
Cortef was given plus 80 units of ACTH. On the ninth day 50 mg. of Solu-Cortef and 40 
units of ACTH were given. This was the last dose. 

Fluid balance: The patient was given fluids in the amount of the urine plus 500 to 
700 ¢.c. The intravenous infusion, first in the antecubital vein and then in the femoral 
vein, was kept running until the eighth day, when all intravenous fluids were discontinued. 
The intake on the first and second days was 2,000 and 5,100 c.c., respectively, and so 
exceeded by far the volume of urine of 100 and 980 ¢.c. The marked dehydration on 
admission probably accounted for this difference in intake and output. For the rest of 
the hospital stay the difference between intake and output showed less disparity. Whole 
blood, 500 ¢.c., was given on the second day, and a similar amount on the third day. 


Comments 


This case resembles a group of 7 cases reported by Studdiford and 
Douglas' under the title: “Placental Bacteremia: a Significant Finding in 
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Septic Abortion Accompanied by Vascular Collapse.” It differs from their 
cases in that the pregnancy was in the third trimester, rather than the early 
second or late first trimesters. In 4 of the 7 cases Studdiford and Douglas 
found bacterial invasion of the placental villi, a feature noted in our case. 
Four of their patients died. 


The early symptoms and signs presented by these patients are not dif- 
ferent from those of ordinary septic abortions. They deviate from the usual 
course in that despite treatment with bed rest, intravenous fluid, and anti- 
bioties, there is a marked fall in blood pressure within 48 hours of the appear- 
ance of the fever. The cold, clammy skin, the rapid, thready pulse, the 
anxious facies, and the low or unobtainable blood pressure differ from the 
symptoms of shock caused by blood loss in two ways. One is the absence of 
severe anemia. The other is the failure of the usual treatment of shock, 
such as intravenous fluids, plasma, whole blood, Neo-Synephrine, and ephed- 
rine, to have any effect on the hypotension. A norepinephrine infusion appears 
to be the only measure capable of restoring the blood pressure. The blood 
pressure remains labile for some time, and responds immediately to changes 
in the speed of the drip. Even when the blood pressure can be maintained, 
the general condition of the patient remains grave. The value of ACTH and 
cortisone has not been determined in these eases. 


In our ease and in 4 of the 7 reported by Studdiford and Douglas coli- 
form organisms were isolated in blood culture. There was-no evidence of 
Clostridium welchii infection. In 4 of their cases and in our one the blood 
vessels of the placental villi were filled with gram-negative bacteria. 


Studdiford and Douglas noted that the organisms cultured are of the 
coli-aerogenes group. Many of these gram-negative bacteria contain a power- 
ful endotoxin which has been shown to produce, experimentally, a profound 
vasomotor disturbance ending in shock. They postulate the following se- 
quence of events: the bacteria enter at the time of trauma to the pregnancy; 
they produce a toxin which has profound hemodynamie effects and causes 
the hypotension and shock; once fetal death has occurred the bacteria are not 
readily reached by antibiotics. Effective therapy should be directed toward 
restoring the blood pressure and removal of the source of the infection and 
toxicity. The best results were obtained in cases in which the uterus was 
emptied in the early stages. 

The only drug able to maintain the blood pressure in the reported cases 
was intravenous norepinephrine in dilute solution. While the patients who 
recovered were those who could do without the drug soon after the initial 
episode, it must be continued as long as hypotension persists. Hydrocortisone 
should be given, as this is certainly a situation of stress. Antibiotics in ade- 
quate dosage must be used. Fluid balance should be adjusted carefully. 


Summary 


A report is made on a ease of premature delivery at 7 months, Escherichia 
coli coscoroba septicemia, and shock not related to blood loss. The placental 
villi were found to contain many bacteria. The management of the case with 
norepinephrine, antibiotics, and hydrocortisone is described. 
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ACUTE RENAL FAILURE IN PREGNANCY* 
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(From the Department of Obstetrics and Gynecology of the State University of New York, 
Downstate Medical Center and the Kings County Hospital) 


F THE many emergent conditions which face the obstetrician, none 
can be more difficult to manage than acute renal failure. The syn- 
drome can follow a variety of causes such as incompatible blood trans- 
fusion, abruptio placentae, toxemia of pregnancy, or abortion when compli- 
cated by hypotension, sepsis, or chemical poisons.° Irrespective of the 
cause, the syndrome, once established, differs only as to degree. Oliguria, 
gross hematuria, and hemoglobinuria are first noted. During this period the 
most frequent cause of death is acute pulmonary edema and hyperkalemia. 
The second phase, the diuretic phase, can be said to commence as soon as the 
urinary output reaches 200 ¢.c. per square meter of body surface for 24 hours. 
Deaths in this stage are usually due to electrolyte depletion." ' 

Although the syndrome of acute renal failure has been known for many 
years, it was clarified by Lucké’® in 1947. Oliver’ stated that in all cases of 
acute renal failure, renal ischemia or an ischemurie episode results with the 
disruption of the basement membrane or tubulorrhexis. This is diffused over 
the entire kidney in a patchwork.'* The oliguria probably results from a 
back diffusion of the tubular fluid into the blood stream, as stated by 
Richards.® '* Acute renal failure is a better term than lower nephron nephro- 
sis for the syndrome.* 


Incidence 


For the purpose of this investigation acute renal failure is defined as a 
suppression of urinary output to less than 50 ¢.c. in a 24 hour period. In 
addition, most of the cases exhibited transient hemoglobinuria and an oliguric 
and diuretic phase. 

From Jan. 1, 1951, through Jan. 31, 1958, there were 32,000 deliveries on 
the Kings County Hospital Obstetrical and Gynecological Service. Trans- 
fusions were given to 1,538 patients, or 4.8 per cent, with an incidence of 0.3 
per cent of acute renal failure.* Toxemia developed in 2,624 patients, with 
0.1 per cent manifesting acute renal failure. Of the 440 patients who devel- 
oped premature separations of the placenta, 0.7 per cent had acute renal failure. 

From July, 1952, through February, 1958, there were approximately 
10,950 abortions. Twelve of these patients, or 0.1 per cent, developed acute 

*Presented before the Section on Obstetrics and Gynecology of the New York Academy 
of Medicine, May 27, 1958. 


**Present address: Department of Obstetrics and Gynecology, Cornell University Medical 
College, New York, N. Y. 
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renal failure. The outcome in each case may be noted by referring to Table I. 
The mortality in abortions possibly due to sepsis is greater than in hemolytic 
transfusion reactions, toxemia, or premature separation of the placenta. Of 
the 12 abortion cases reported, 6 were known to have been criminally in- 
duced (Table IT). 

The following physiologic considerations have formed the basis of man- 
agement of these women in our institution, with the result that 12 of these 25 
patients have survived: 


1. If the blood volume is seriously depleted (hemorrhage), partial replace- 
ment, perhaps with packed eells, is desirable. 

2. Hypotension should be treated and its duration kept to a minimum. 

3. Forcing fluids will not “open” the kidney and ean only result in serious 
trouble. 

4. Unless caloric needs are supplied, they will be met by tissue break- 
down with the release of potassium. This could be fatal in the oliguric phase. 


5. In the diuretic phase, electrolyte and water depletion must be com- 
bated.® 


Report of a Case 


During the past month we have salvaged a patient with acute renal fail- 
ure following an induced abortion. The case is presented as an example of 
the physiologic approach to management. 


A 29-year-old Puerto Rican para ii-0-0-ii was admitted to the Gynecological Service 
of Kings County Hospital on March 2, 1958. Her last menstrual period was on Dec. 28, 
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Fig. 1.—The fluid intake and output of the patient compared with changes of weight through- 
out the course of her illness. 
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1957. In an effort to cause an abortion, she had douched with Lysol, keeping the nozzle 
close to the cervix. She subsequently began to experience vaginal bleeding with crampy 
abdominal pain. On admission, the blood pressure was 80/40, pulse 120, with cyanosis 
noted. Blood was ordered, intravenous saline was started, and the patient placed in 
Trendelenburg position. -The blood pressure rose to 120/70. Blood was oozing from the 
external, dilated cervical os; the internal os was closed. The uterus was enlarged to 
the size of a 20 weeks’ gestation. The adnexa were normal, The temperature was 101° 
F. No urine could be obtained, but the patient stated that she had voided prior to com- 
ing to the hospital. Cultures of the blood and uterus were taken and subsequently re- 
ported as negative. She was given 500 ml. of whole blood with stabilization of the blood 
pressure at 110/70. X-ray examination of the pelvis for a foreign body was negative. 


OAY 


Fig. 2.—Variations in vrinary output. Blood urea nitrogen, and urinary concentration ex- 
pressed in milliosmols per liter during the course of the patient’s illness. 


During the first 8 hours she voided 5 ml. of port-wine-colored urine. The hemoglobin was 
11 Gm. per cent, hematocrit 27, leukocyte count 22,600, bleeding time and Rumpel-Leede 
tests normal. Some hemolysis was noted in the blood serum. On March 3, approximately 
24 hours after interference, the patient aborted a 15 em. fetus with an intact placenta. 
Three hours later the blood pressure fell and phenylephrine hydrochloride (Neo- 
Synephrine) was administered intravenously. Because of the limited urinary output, 
restriction of fluid intake was desirable, but an infusion of one ampule (8 mg.) of nor- 
adrenalin in 1,000 ml. of 5 per cent dextrose and water was given. For the next 24 hours 
the blood pressure could be maintained only with noradrenalin, as high as 4 ampules in 
1,000 ml.; 1,600 ml. was administered during this period, From March 3 to March 4, 
only 34 ml. of urine, containing many kidney cells and many red blood cells, was ob- 
tained. The intake was restricted to 900 ml. Gradually the noradrenalin was discon- 
tinued with self-maintenance of blood pressure. Intravenously, aqueous sodium penicillin 
was given, 30 million units per 24 hours, together with intramuscular streptomycin, 1 Gm. 
per 24 hours. This was discontinued, however, because of the decreased urinary output. 
Once the blood pressure was stabilized, the problem of acute renal failure was paramount 
and the patient was considered in the oliguric phase. Lethargy, nausea, and some diarrhea 
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developed. Intravenously, 10 per cent dextrose in water, in the amount of 700 ml. 
plus output, was administered. Daily weight was recorded. Measurements were made 
of serum sodium, potassium chloride, carbon dioxide, and blood urea nitrogen. Hemo- 
globin, urinalysis, and electrocardiograms were also obtained at frequent intervals. All 
electrocardiograms were normal. 

Diet was restricted to 20 butter balls covered with sugar per 24 hours for 10 days. 
These contained 12 grams per ball. Occasionally hard candies were given. She tolerated 
this poorly and early vomiting was pronounced, No fluid was taken by mouth because 
of vomiting and then, gradually, a high-fat, high-carbohydrate, low-protein diet was 
started. Three days prior to discharge she was maintained on a regular diet. 

Blood replacement was given only on the initial day. On the sixth day the hemo- 
globin fell to 7.0 Gm. per 100 ml. and the hematocrit fell to 18 per cent. This was the 
lowest recording and a gradual rise followed. At discharge the hemoglobin was 11 Gm. 
per 100 ml. 

One hundred milliliters of molar lactate was used on the seventh day when the 
carbon dioxide fell to 12.5 millimols per liter. On the eleventh day the carbon dioxide 
rose to 20.5 millimols per liter. A carboxylic-acid-type sodium salt exchange resin* was 
used from the seventh to the fifteenth day. Because of repeated vomiting this was given 
by retention enema. Eight grams was diluted in 250 ml. of water with retention for one- 
half hour. The potassium which had risen to 6 mEq. per liter on the seventh day fell 
to 3.8 mEq. by the fifteenth. 

After 12 days of the oliguric phase, the patient began to urinate over 200 ml. per 
square meter per 24 hours, which we considered as the diuretic phase. Intravenous fluids 
were ordered and saline administered to maintain electrolyte balance. 

After 33 days of hospitalization, the patient was discharged. All blood chemical 
determinations were normal. The specific gravity of the urine, however, remained fixed. 


Comment 


As stated previously, acute renal failure is divided into an oligurie and 
a diuretic phase. During oliguria, there is usually some urinary output, as 
there are some nephrons functioning. As pulmonary edema and hyperkalemia 
are the most frequent causes of death, these conditions must be watched for. 
The simplest means of detecting overhydration is daily weight recording with 
the same scale and observer. The weight curve should exhibit a gradual 
slope. Even though the fluid intake may be no greater than 700 ml. plus out- 
put, with increasing weight gain, fluid intake must be further restricted. At 
times, no more than 500 ml. per 24 hours ought to be administered to the pa- 
tient. 

A normochromiec, normocytie anemia is almost invariably present, whether 
from blood destruction or depression of erythropoiesis. Actually, the condi- 
tion is well tolerated; therefore, no treatment is given when the patient’s 
hemoglobin is above 5 Gm. per cent. If blood replacement is used, it is in the 
form of packed red cells to prevent excessive fluid intake.°® 

The signs and symptoms of potassium intoxication include faint heart 
sounds, falling blood pressure, circulatory collapse, and hyporeflexia. The 
determinations can be made by serum analysis (normal 3.5 to 5.5 mEq. per 
liter), and by electrocardiograms which show increased T waves with peaking 
and/or prolongation of QRS and PR intervals.’® In order to reduce potas- 
sium further, cation exchange resins are given. The resin may be a carboxylic- 
acid-type sodium salt administered orally: 8 Gm. three times per day or in 
the case of vomiting by retention enema. If a carboxylic ammonia exchange 
resin is used the blood urea nitrogen will exhibit a decided rise. In ease of 
vomiting it can be given by retention enema.’® Calcium should also be ad- 
ministered intravenously to counteract the effect of potassium on the heart. 


*Eli Lilly & Company. 
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TABLE II. 


ACUTE RENAL FAILURE IN PREGNANCY 


ABORTIONS 


MECHANICAL OR 


BLOOD CULTURE 


ANTIBIOTICS 


CRIMINALLY CHEMICAL 
INDUCED INTERFERENCE 
1 No 
2 No 
3 No Lysol douche 
4 Yes Glass stirring rod 
into uterus 
5 No 
6 No 
7 Yes Soft rubber cathe- 
ter into uterus 
8 No 
9 Yes Rubber catheter 
into uterus 
10 Yes Rubber catheter 
into uterus 
11 Yes Rubber catheter 
into uterus 
12 Yes Lysol douche 


Streptococcus 


Streptococcus 


Streptococcus hemo- 
lyticus 

Staphylococcus au- 
reus 


Bacillus subtilis 
and Proteus 


Not reported 


B. proteus 

Staphylococcus au- 
reus 

Aerobacter aero- 
genes 


Not reported 


Streptococcus 


Not reported 


Hemolytic strepto- 
coccus 
Escherichia coli 


Not reported 


Not reported 


IV penicillin, 30 million units/ 
24 hours 
IM streptomycin, 1 Gm./24 hours 


IV Terramycin, 1,500 mg./24 
hours 


IV Terramycin, 1,500 mg./24 
hours 


IV penicillin, 30 million units/24 
hours 
IM streptomycin, 1 Gm./24 hours 


IM penicillin, 1,200,000 units/24 
hours 
IM streptomycin, 1 Gm./24 hours 


IM penicillin, 8,000,000 units/24 
hours 
IM streptomycin, 2 Gm./24 hours 


IV penicillin, 30 million units/24 
hours 
IM streptomycin, 1 Gm./24 hours 


IV Terramyein, 1,500 mg./24 
hours 

IM penicillin, 2,400,000 units/24 
hours 

IM streptomycin, 1 Gm./24 hours 


IV Achromycin, 1,500 mg./24 
hours 


IV penicillin, 30 million units/24 
hours 
IM streptomycin, 1 Gm./24 hours 


IV penicillin, 30 million units/24 
hours 
IM streptomycin, 1 Gm./24 hours 


IV penicillin, 30 million units/24 
hours 


IM streptomycin, 1 Gm./24 hours 


There is a general tissue breakdown in eases of acute renal failure. This 
further liberates potassium as well as nitrogenous products, water, sulfates, 


and phosphates. 


calorie intake should be given: 


imately 12 balls per day. 


In order to diminish tissue breakdown further, a high 
butter balls covered with sugar, approx- 
Intravenous 10 per cent dextrose will also spare 
protein and depress the potassium and sodium shift. 


Although high-fat diets 


are poorly tolerated by most patients, success has been reported with the 


Borst?* diet. 
decrease tissue breakdown. 


Insulin and testosterone are often good adjuncts. 


They also 


*The diet given by Borst is 2,500 calories a day, consisting largely of fat (in the form of 
butter) with some carbohydrate and no protein. 
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Blood urea nitrogen is measured at frequent intervals because it often 
parallels the rise of phosphates and sulfates. These alter the acid-base bal- 
ance, producing acidosis. With the fall of carbon dioxide below 15 milli- 
mols per liter, there is the potential of hyperkalemia with its ensuing dangers. 

Dialysis, which was originally enthusiastically received, currently has 
fallen into disuse. Based on the work of Oliver, there is thoughtful medical 
opinion that this type of therapy is of little value. There may be recent evi- 
dence that further clinical trials with dialysis would serve a useful purpose.” * 
We have no personal experience with dialysis and, therefore, hold an opinion 
in reserve. 

Twenty-five per cent of the deaths occur during the diuretic phase. The 
urine continues to remain an ultrafiltrate of the plasma as during oliguria. 
The urinary specific gravity remains constant at about 1.010 and will remain 
so for several months. Continual fluid and electrolytic replacement must 
be maintained, as urinary output can be exceedingly high and large quanti- 
ties of sodium, potassium, and chloride may be lost. 

The blood urea nitrogen may continue to rise during the early part of 
the diuretic phase, but will gradually fall as the kidney tubules develop 
ability to concentrate. Vomiting, which may occur when the blood urea nitro- 
gen is elevated, may complicate oral feedings. Few medications are of value 
and intravenous fluids should be continued to replace this loss. Once the 
blood urea nitrogen begins to return to normal, a regular diet may be started.* 


Summary and Conclusions 


The ease statistics for this entity at,the Kings County Hospital Obstet- 
rical and Gynecological Service have been reviewed. Twelve of 23 women 
with acute renal failure have survived. \ 

Whether acute renal failure is caused by sepsis, incompatible blood 
transfusions, chemical poisons, or hypotension, the management remains 
identical. The obstetrician will face this condition in treating abortions, 
abruptio placentae, toxemia, or transfusion, with its inherent danger of mis- 
matched blood. A successful outcome is primarily dependent on the extent 
of initial kidney damage and careful management. 

Stringent control of intake and electrolytes in relation to output is ab- 
solutely necessary. This can be accomplished by: 


1. Accurate recordings of all intake and output. 

2. Daily weight recordings at the same time, by the same observer and 
seale. 

3. Daily blood determinations of carbon dioxide, potassium, and blood 
urea nitrogen. At the first sign of fall of carbon dioxide, sodium lactate 
should be administered. With a rise of potassium, resins are used. 

4. Anemia is well tolerated and blood replacement in the form of packed 
cells only is given if the hemoglobin falls below 5 Gm. per cent. 

5. Tissue breakdown is controlled by a high-fat and high-carbohydrate 
diet with high calorie intake. 
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ACUTE URINARY TRACT INFECTION IN PREGNANCY 


Clinical Evaluation Of Combined Sulfisoxazole And 
Phenylazo-Diamino-Pyridine HCI (Azo Gantrisin ) 


Neypat Mutia, M.D., ALBUQUERQUE, N. Mex. 
(From the Department of Obstetrics and Gynecology of the Bernalillo County—Indian Hospital) 


eprom of the physiological and anatomical changes of the urinary tract 
during pregnancy are subject to multiple theories. * * These alterations 
in the renal pelvis and ureters as well as the partial retention of urine are usu- 
ally asymptomatic until an infection intervenes, with or without history of 
disease previous to the pregnancy. 

Infection is most frequently evident between the sixth and eighth months 
of gestation, occurring more often in the first than in subsequent pregnancies. 
When due to urethral trauma during delivery, pyelitis symptoms appear be- 
tween the sixth and tenth postpartum days. 

In the absence of pain, dysuria, chills and fever, or physical findings, pyelo- 
nephritis may simulate toxemia of pregnancy. While the exact ‘incidence of 
this type infection is unknown, Finnerty® reported 73 eases. Peters and as- 
sociates® found the presence of pyelonephritis in 41 of 320 patients with diag- 
noses of toxemia of pregnancy. Mitchell and Benson’ testified to 10 cases which 
simulated labor. One decade earlier, Baird® stated that 5 patients with pyelo- 
nephritis were hospitalized during the eighth month of pregnancy because of 
what appeared to be premature labor. It was suggested by Schloss’ that pre- 
mature contractions of the uterus occur beeause the organ is sensitive to reflex 
stimulation during the thirty-second week of gestation. 

Concern for the safety and comfort of the patient as well as the welfare 
of the fetus led to the use of antibiotics in the treatment of urinary tract in- 
fections. As a result an indiscriminate dependence upon these drugs, because 
of their rapid action, served to replace sulfonamide therapy. Most recently, 
however, a growing number of antibiotic-resistant strains of bacteria as well as 
the incidence of allergic reactions have caused a re-evaluation and renewed 
interest in the sulfonamides’® (Table 1). 

A systemically effective sulfonamide must be low in toxicity, rapidly ab- 
sorbed in a nonacetylated form, and excreted slowly in order that effective blood 
levels of free sulfonamide will be sustained. Sulfisoxazole (Gantrisin) was 
found to have favorable solubility properties within the physiologically im- 
portant range of pH 6.0 to 7.5. Two to 3 hours after the administration of a 
single oral dose, therapeutic blood levels are reached. Acetylation varies be- 
tween 28 and 35 per cent in the blood and approximates the same levels in the 
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urine, regardless of the mode of administration. Eighty-eight per cent of the 
drug is excreted in the urine in 48 hours. Its effectiveness against a wide 
variety of urinary tract pathogens has been authenticated." 

Walther’* noted that phenylazo-diamino-pyridine hydrochloride elicited a 
notable analgesic effect on the mucosa of the lower urinary tract. He reported 
the treatment of 1,500 patients in whom favorable results were obtained. Using 
the same compound, Kirwin and co-workers*® realized success in 95.3 per cent 
of patients treated for dysuria. Toland and Schwartz'‘ recorded an encourag- 
ing response with a combination of phenylazo dye and sulfonamide. 


TABLE I. SUSCEPTIBILITY OF URINARY PATHOGENS IN VITRO TO ANTIMICROBIAL DRuUGS* 


DRUG 
CHLOR- NITRO- 
OR- TETRA- | AMPHEN- | ERYTHRO-| PENI- | STREPTO-| NOVO- FURAN- 
GANISM CYCLINE ICOL MYCIN CILLIN MYCIN | BIOCIN TOIN 
E. Coli 3 2 4 4 3 4 1 
Staphylo- 
coccus 3 2 3 4 1 2 
Proteus 4 4 4 4 4 2 
3 


Strepto- 

coccus y 2 +t 
A. aewro- 

genes 4 + 4 4 4 3 


*Susceptibility: 1 = approximately 76 (100%). 2 = approximately 51 (75%). 3 = 
approximately 26 (50%). 4 = approximately 1 (25%). 


2 3 


Because of the qualities of these individual compounds, a combined agent 
containing 500 mg. sulfisoxazole and 50 mg. phenylazo-diamino-pyridine hydro- 
chloride (Azo Gantrisin) was prepared. Garvey and Laneaster’® and Trafton 
and Lind’* found the new agent ideal in the treatment of genitourinary infec- 
tions. 

The following investigation was undertaken in order to evaluate this com- 
bination in the treatment of urinary tract infection in pregnancy and/or the 
puerperium. 


Materials and Methods 


A total of 102 women, white, Indian, and Negro, who had bacterial infee- 
tions of the urinary tract, were treated with sulfisoxazole combined with 
phenylazo-diamino-pyridine hydrochloride (Azo Gantrisin) during pregnancy 
and the puerperium. The stage of gestation was not recorded at the time of 
treatment because most of the patients did not appear at the prenatal clinic 
until the third trimester of pregnancy. Seventy-two patients were treated 
before delivery and 30 during the postpartum period. 

Clinical diagnosis was based on symptoms and physical findings. Before 
therapy was begun, catheterized urine specimens were obtained for microscopic 
examination and bacteriological culture (Table II). 


TABLE II. PERCENTAGE OF BACTERIA IN URINARY TRACT INFECTION (102 PATIENTS) 


l STAPHY- | STREPTO- | A. AEURO- 
| x. coLr |Lococcus| coccus 


a | MULT. | NO 


GENES | PROTEUS | ILUS BACT. GROWTH 


38.92 13.88 22.22 6.94 6.94 2.77 0 8.33 
40 6.66 16.66 16.66 6.66 0 3.33 


| SULF- 
| ISOXA- 
|  ZOLE 
3 
9 
3 
Ante 
partum 
Post 
partum 
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Each patient received 2 tablets (each containing sulfisoxazole, 500 mg., and 
phenylazo-diamino-pyridine hydrochloride, 50 mg.) 4 times daily for a period 
of one to 2 weeks. 

Analyses of the clinical course and laboratory data were used to evaluate 
treatment. Clinically, when all symptoms and signs disappeared, the patients 
were considered cured. Those whose symptoms persisted were listed as failures. 
Aseptic catheterizations were performed on all patients following treatment. 
When pus cells and bacteria in the urine persisted, treatment was recorded as 
a failure. Two patients in whom bacteriological findings were absent both prior 
to and after treatment, but whose symptoms continued, were included in the 
group of failures. In some instances positive bacteriological findings accom- 
panied favorable clinical response to treatment. 


Results 


Seventy-two pregnant women with urinary tract infections were treated 
with sulfisoxazole combined with phenylazo-diamino-pyridine hydrochloride. 
They were followed until delivery in order to evaluate the therapy as accurately 
as possible. Sixty-five of these patients (90.2 per cent) responded clinically 
favorably. The remaining 7 women, who had histories of chronic pyelonephritis, 
required hospitalization and intravenous therapy. In this group of 72 patients, 
51 (70.8 per cent) responded bacteriologically favorably (Table III). 


TABLE III. THE Errect or SULFISOXAZOLE PHENYLAZO-DIAMINO-PYRIDINE HCl IN 
ANTEPARTUM PERIOD 


NO. OF CLINICAL RESPONSE BACTERIOLOGICAL RESPONSE 
ORGANISM PATIENTS FAVORABLE | FAILURE FAVORABLE | FAILURE 
E. Colt 28 28 0 25 3 
Streptococcus 16 14 2 11 5 
Staphylococcus 10 9 1 8 2 
A. aeurogenes 5 4 1 2 3 
Proteus 5 4 1 3 2 
Hemophilus 2 2 0 2 0 
No growth 6 + 2 0 0 
Total 72 65 7 51 15 
Percentage 100 90.2 9.7 70.8 30.5 


Thirty patients were treated with the same compound during the puer- 
perium (Table IV). Twenty-five (83.3 per cent) of these women showed favor- 
able clinical response, while 20 (68.2 per cent) showed favorable bacteriological 
response. 


TABLE IV. THE EFFECT OF SULFISOXAZOLE PHENYLAZO-DIAMINO-PYRIDINE HCl IN 


POSTPARTUM PERIOD 


NO. OF CLINICAL RESPONSE | BACTERIOLOGICAL RESPONSE 

ORGANISM PATIENTS FAVORABLE | FAILURE FAVORABLE | FAILURE 
E. Colt 12 11 1 10 2 
Streptococcus 5 4 1 3 2 
Staphylococcus 2 2 0 2 0 
A, aewrogenes 5 3 2 2 3 
Proteus 2 2 0 2 0 
Multiple bac- 

teria 3 2 i 1 2 
No growth 1 1 0 0 0 
Total 30 25 5 20 9 
Percentage 100 83.3 16.6 68.2 oa.7 
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= 
‘ 


ACUTE URINARY TRACT INFECTION IN PREGNANCY 581 
umber 


Side Reactions 


Three patients developed nausea and vomiting necessitating discontinuance 
of therapy. Apprehension associated with a change in the color of urine was 
avoided by explanation before treatment was begun. Although other investi- 
gators have reported infrequent skin reactions, none were seen in this series 
of patients. 


Comment 


Jones and co-workers’? and Benson and Mitchell,’® after evaluation and 
presentation of the effectiveness and side reactions of the antibiotics in urinary 
tract infections, consider the employment of a reliable sulfonamide preparation 
the most beneficial form of therapy. Combinations of dissimilar chemothera- 

peuties and/or antibiotics seem to offer no real advantage over the single com- 
ponent of choice in the treatment of these infections.’® ?° 


The foregoing study indicates that sulfisoxazole combined with phenylazo- 
diamino-pyridine hydrochloride (Azo Gantrisin) is useful in acute as well as 
in chronie infection with acute exacerbations of the urinary tract. It was noted 
that a favorable clinical response resulted in a high percentage of those cases 
in which the causative agent was resistant in vitro. However, 100 per cent 
correlation between in vitro susceptibility and bacteriological response cannot 
be expected. The relative merits of blood and/or urine sulfonamide levels as 
an index of clinical effectiveness is still a point of controversy.’® 7! 


Azo Gantrisin for this study was supplied by Roche Laboratories, Division of Hoffmann- 
La Roche, Inc., Nutley, N. J. 
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CERVICAL CARCINOMA: CANCER CELLS 
IN THE CIRCULATING BLOOD* 


A. W. Dipptz, M.D., D. M. SHOLEs, JR., M.D., 
JANE Ho.LiincswortH, A.B., AND S. KINLAw, M.D., 
KNOXVILLE, TENN. 


(From the Department of Obstetrics and Gynecology, Memorial Research Center and Hospital, 
University of Tennessee) 


HIS study was designed to determine if cancer cells could be found in the 
venous blood of patients with invasive cervical carcinoma. 


Materials and Methods 


Patients with invasive cervical carcinoma were studied as well as a few 
without malignant disease. The technique used for isolation of the tumor cells 
from the blood stream was a combination of the procedures employed by 
others.* 7° The method used will be deseribed under five headings: (a) 
preparation of materials; (b) collection of blood; (¢) correction of blood 
sample; (d) isolation of tumor cells; and (e) cytologic control. 


Preparation of Materials—A bovine albumin solution ‘‘ Armour’s Fraction 
V” reworked was obtained from the Pentex Biochemical Company. The fibrin- 
ogen solution, Armour’s Fraction I, was reconstituted for use as described 
by Roberts and associates.® 


Collection of Blood.—Blood was obtained in earlier studies by threading 
a No. 6 or 7 rubber eardiae catheter into the saphenous vein through a cut- 
down at the saphenofemoral junction. In later studies a small polyethylene 
catheter introduced through a No. 8 thoracentesis needle was used instead of 
a rubber tubing. The catheter was pushed beyond the bifurcation of the com 
mon iliac vein. The procedure was done under fluoroscopic examination in 
the first few studies. After the technique was perfected, this part of the pro- 
cedure was subsequently discontinued. Specimens of blood were taken above 
the bifurcation of the iliac vein in all patients and in some, also, from the 


*Supported in part by the American Cancer Society, Knox County Chapter, Tennesse¢ 
Division, and in part by research grant No. C-4554 (A) from the National Institutes of Health, 
United States Public Health Service. 
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external iliac, femoral, and antecubital veins. Polyethylene tubing is more 
practical to use than rubber tubing. It is easier to handle and is less likely 
to induce coagulation of the blood. The syringes and catheters were rinsed 
with heparin before each sample was taken to prevent coagulation of the 
blood. One to 4 different specimens were studied from each patient on the 
same day or at intervals of a few weeks. 


Correction of Blood Samples.—Correction for high hematocrits and high 
specific gravities was done as outlined by Moore and co-workers.® The fibrino- 
gen-saline additions were adjusted from the patient’s hematocrit to a standard 
of 27 per cent. 


Isolation of Tumor Cells—This. was accomplished by two steps. The 
erythrocytes were removed by accelerated sedimentation, and subsequently 
the leukocytes by centrifuged subfractionation as recommended by Roberts 
and his co-workers.’ The sediment was fixed on glass slides and prepared 
by the Papanicolaou technique. 


Cytologic Control.—Cytologie control was accomplished by suspending cells 
directly from the tumor into a sample of a control blood specimen taken from 
the patient. Cancer cells in the blood sample were compared with a direct smear 
of the tumor for morphologic changes, if any. 

The positive slides were reviewed by 3 pathologists as well as by each of 
the authors. The only positives included in the report are those in which there 
was general agreement by the reviewers. 


Results 


The clinical stage of the tumor was correlated with the finding of atypical 
cells in the blood stream (Table 1). These figures indicate that the more 
advanced lesion is associated with tumor cells in the circulating blood. None 
of the patients had received treatment except for one who was treated with 


. 


Fig. 1.—A, Photomicrograph of a cytologic preparation made directly from an epidermoid 
carcinoma of the cervix; B, a smear of a specimen of blood showing a clump of atypical 
cells. Both specimens are from the same patient. (X270; reduced 4%.) 


irradiation some months previously. This woman had a far-advanced lesion 
with lymphedema of both legs. Tumor eells usually appeared alone and 
seldom in clumps in the circulating blood. The morphology of those cells in 
the blood stream was comparable to those from the primary tumor (Fig. 1). 
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TABLE I. CLINICAL STAGE OF THE CERVICAL CANCER AND ATYPICAL EPITHELIAL CELLS IN 


THE BLOOD 
CLINICAL GRADE—INTERNATIONAL NO. OF PATIENTS WITH 
CLASSIFICATION NO. OF PATIENTS CIRCULATING ATYPICAL CELLS 

0 1 0 

2 1 

II 4 2 

IV 5 3 

No Cancer 8 0 


Cytologie control studies aided in distinguishing the unusual morphologic 
elements of the blood stream from neoplastic cells. Malignant cells were 
found only above or at the bifurcation of the common iliac vein. None was 
found in the external iliac, femoral, or antecubital veins. 


Comment 


Little was written about the dissemination of tumor cells in the blood 
stream prior to 1955.* Since that time a few other communications have been 
made." 1° Most concern pulmonary and gastrointestinal neoplasia, par- 
ticularly rectal and colon disease. None specifically cover genital cancer, with 
the exception of the brief communication by Roberts.2 He was unable to 
identify tumor cells in the blood stream of 25 women known to have invasive 
cervical carcinoma. Malmgren and co-workers‘ and Pruitt and associates’ 
recently found circulating tumor cells with several kinds of cancer including 
cervical malignancy. The latter studied 200 apparently normal people. Two 
people had atypical cells in the blood. The question was raised whether these 
persons harbored a hidden cancer. 


Cervical carcinoma is generally considered to spread by either direct ex- 
tension or by the lymphatic system. We were surprised to find tumor cells 
in the blood stream of so many (46 per cent) of our patients. Our experience 
was comparable to that of Pruitt and his co-workers.’ It may be significant 
that all of our blood samples containing atypical epithelial cells were from 
women with an endophytic cervical lesion, none with exophytic growths. The 
advanced growths were more often associated with these positives. In two 
instances circulating tumor cells were found in women with cancer that ap- 
peared to be a relatively early invasive lesion by clinical examination. Patho- 
logie study of the internal genitals, however, showed a more advanced growth. 
One of these patients still had atypical cells in the blood stream a few weeks 
after a radical operation. The pelvic lymph nodes in this woman showed no 
tumor. It is wondered if the circulating tumor eell indicates an unknown 
metastases. We wonder if the presence of neoplastic cells in the blood stream 
carries a dire prognosis. A study of a considerable number of patients for a 
few years would be required to answer the question. This type of study is in 
process. Cole and associates' find that tumor cells in the circulating blood do 
carry a more serious prognosis than does their absence in the ease of colon 
carcinoma. 


It is surmised that tumor cells are ordinarily filtered out of the blood 
stream in the liver and lungs.’ On the contrary these sites are not uncommon 
locations for extrapelvie spreads of cervical malignancy. The reason that ex- 
trapelvic metastases are not more common may be attributed to local tissue 
immunity; moving cells do not multiply readily, or fibrin is usually unavail- 
able as a meshwork on which the cell may attach itself and propagate.°® 
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Conclusion 


Tumor cells were isolated from the circulating blood of 9 out of 14 un- 
treated patients with invasive, endophytic, epidermoid carcinoma. These cells 
were found only in the venous blood from the drainage site of the tumor. 
None was found in the external iliac, femoral, or antecubital veins. Cells 
were not found in a patient with an in situ lesion and in those without a 
malignancy. Occasionally atypical cells were found in patients with invasive 
lesions that appeared relatively early clinically. These same growths proved 
to be more advanced by adequate histologic and gross pathologie study. It is 
wondered if circulating tumor cells in women with invasive cancer have prog- 
nostie value. 


We desire to express our appreciation to Dr. Francis Jones, of the Department of 
Pathology, for his suggestions. 
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HOST FACTORS IN CARCINOMA OF THE 
UTERINE CERVIX* 


SHELDON C. Sommers, M.D., AND L. THAyER, M.D., 
Boston, Mass. 


(From the Departments of Pathology, Massachusetts Memorial Hospitals, Pondville Hospital 
{Massachusetts Department of Public Health}, and Boston University School of Medicine) 


OST recent studies of carcinoma of the uterine cervix have concluded that 

its development may be attributed to environmental or exogenous fac- 
tors..* Early marriage and childbirth, venereal disease, and uncireumeized 
mates have been repeatedly cited as statistically significant positive factors. 
Cireumeized (Jewish) husbands and sexual abstinence are significant negative 
factors.* *® Whether women who develop cervical cancer are apparently nor- 
mal individuals exposed to effective environmental carcinogens, or whether 
they might be endocrinologically or otherwise abnormal and thus predisposed 
by constitutional peculiarities to the development of this type of cancer has 
not been so frequently investigated. 

Ayre’® concluded that carcinoma of the cervix arose in a state of vitamin 
> deficiency that interfered with estrogen inactivation and produced a rela- 
tive hyperestrogenism which was carcinogenic, but the data he cited were 
inconclusive and his theory remains unconfirmed. Likewise, the indications 
that cervical cancer is influenced by heredity are somewhat vague, since uterine 
cancer on Official statistical reports has often not been separated into cervical 
and endometrial subtypes, despite their various well-known clinicopathologic 
differences.) 

In the present investigation, use has been made of simple pathologie tech- 
niques involving an analysis at autopsy of all gross and microscopic material 
as a means of determining the presence or absence and the types of lesions, 
particularly abnormalities of endocrine glands and target organs, that ac- 
companied and might have predisposed to the establishment of carcinoma of 
the cervix. For comparison, women of comparable ages, who at autopsy had 
no cancer, were similarly studied and used as controls in the absence of suffi- 
cient available material from “normal” women. As employed over the past 8 
years, such analyses have indicated the importance of host abnormalities, for 
example, in human eancer of the endometrium, breast, and prostate.** * 

Comparable changes accompanying cancer of the cervix would have 
seemed likely. Instead there were no significant endocrine abnormalities dem- 
onstrated beyond those that usually accompany invasive cancer. 


*Aided by Grant CY-4017 from the National Cancer Institute, U.S. Public Health Service. 
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Materials and Methods 


All autopsied cases of carcinoma of uterine cervix available from 4 hos- 
iitals in the Boston area were studied, including material from Massachusetts 
Memorial Hospitals, New England Deaconess Hospital, Peter Bent Brigham 
Hospital, and Pondville Hospital (Massachusetts Department of Public Health). 
No selection was made, except that autopsies so restricted or incompletely rep- 
resented by gross and microscopic material as to make an adequate study 
impossible were excluded. The investigation was chiefly morphologic, not 
statistical, and was not concerned with the therapeutic management. 

One hundred seventy-three cancer cases were studied. This investigation 
included a review of the clinical records, gross and microscopic autopsy ma- 
terial, and a re-examination of all microscopic slides, supplemented when 
necessary and possible by additional slides prepared from preserved tissues. 
The ages at death, diagnoses, and grades of epidermoid carcinoma are listed in 
Table I, together with the age distributions of 203 autopsied women without 
ecaneer, who were used as controls. 


TABLE I. GRADES OF EPIDERMOID CARCINOMAS AND AGE DISTRIBUTION OF PATIENTS WITH 
CERVICAL CANCER AND CONTROL PATIENTS 


AGE | EPIDERMOID CARCINOMA ADENO- TOTAL | CONTROL 
(YEARS) | GRADE I | GRADE II | GRADE III | UNGRADED | CARCINOMA | CANCER | PATIENTS 
27-29 3 
30-39 2 6 
40-49 25 14 


4 27* 
19 29 
46 32 


60-69 6 
70-79 ( 4 
Total 1 ‘ 46 


*Age range, 16 to 29 years. 
yIncludes one adenoacanthoma. 
tIncludes 7 additional patients, 80 to 87 years. 


40 37 
15 35 


173 2034 


0 
0 
1t 
50-59 22 13 3t 49 36 
9° 
0 
6 


Pituitary cell counts in 20 cases of cervical carcinoma were made with 
slightly over 10,000 cells counted per case. Counts were made in conjunction 
with other projects, so that it was not known until later which patients were 
women or which had cervical carcinoma. The findings were tabulated and the 
cancer and control counts were compared. 


Results 


Genital System.—Ovaries were available for scrutiny from 105 patients, in- 
cluding surgical specimens. As shown in Table II, only a minority of 28 (27 
per cent) showed cortical stromal hyperplasia, comparable to the 36 per cent 
incidence of this ovarian abnormality in the noncancer control series.*° Radia- 
tion therapy had not destroyed or obscured the hyperplastic nodular over- 
growths of the ovarian stroma, although both the stromal cellularity and 
nuclear basophilia were naturally reduced by irradiation, and atrophy of the 
normal ovarian stroma previously present seemed likely to have been enhanced. 


Breast tissue was examined from only 38 cancer patients, so that the slight 
predominance (55 per cent) of fibrocystic disease cannot be regarded as un- 
usual, considering the pathologist’s tendency to include more specimens from 
grossly abnormal breasts and the incidence of 40 per cent with fibrocystic 
disease among noncancer controls. The endometrium showed either hyper- 
plasia or carcinoma in about one-fourth of the cancer patients, proportionate 
to the incidence of ovarian stromal hyperplasia and similar to the 26 per cent 
in the noneancer control group found to have analogous benign hyperplasia. 
Cervical or vaginal epithelial estrogen effects were evident in 22 patients with 
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cancer (13 per cent), despite the very frequent indications of pelvic radiation 
reaction among the cancer patients. Uterine leiomyomas were described in 11 
patients with cancer and in 26 controls, but many uteri were involved by tu- 
mor or had been previously removed. 


TABLE II. STATUS OF OVARIES AND TARGET ORGANS OBSERVED IN PATIENTS WITH CERVICAI 
CARCINOMA AND IN CONTROL PATIENTS 


CONTROLS 


PATIENTS WITil CARCINOMA 


Ovary 105 160 
Atrophic 40 (38%) 26 (16%) 
Negative 33 (31%) 74 (46%) 
Stromal hyperplasia 28 (27%) 57 (36%) 
Cystadenoma 5*( 5%) 3*( 2%) 
Endometriosis 1*( 1%) 

Thecoma 0 1 ( 1%) 

Breast 38 68 
Fibrocystic 21 (55%) 27 (40%) 
Negative 17 (45%) 41 (60%) 

Endometrium 70 136 
Atrophie 45 (65%) 81 (59%) 
Hyperplasia and polyps 14 (20%) 35 (26%) 
Negative 8 (11%) 20 (15%) 
Carcinoma 3 ( 4%) 0 

Cervix 173 84 
Estrogen effect 22 (13%) 51 (61%) 

None 151 (87%) 33 (39%) 


*One accompanied by ovarian stromal hyperplasia. 

Other Endocrine Glands.—Adrenal abnormalities were not unusually fre- 
quent, except for a statistically significant but modest increase in cortical 
hyperplasia or adenomas (Table III).1* Such hyperplasias and inferred ad- 
renocortical hyperfunctional states are occasionally observed with cancers of 
rarious sites, and may reflect a reaction to the spread of the cancer rather 
than participation in its development. The 4 per cent incidence of adrenal 
enlargements in the noncancer controls was influenced by the inclusion of 
previously hypertensive persons in whom adrenal adenomas are found to 
occur 10 times as frequently as expected."” 

Pancreatic abnormalities with cervical cancer were similar to those in 
control cases, with the exception of a more frequent islet hyperplasia (16 per 
cent versus 7 per cent) which is thought to reflect participation of pituitary 
somatotropic hormone in the growth of a minority of cancers.** Secondary 
parathyroid hyperplasia was seen more frequently in the cancer group, a not 
unexpected finding in view of the renal disease that so often is present in the 
terminal stages of cervical cancer, whether treated or untreated.*® 1 

The pituitary architecture and cytology in the patients with cancer were 
not particularly unusual (Tables III and IV). Among the 20 cancer patients 
counted, basophils of the gonadotropie type were considerably increased in 2 
eases and slightly increased in 3 others. Seven of 20 controls counted had 
comparably increased basophils. The hypertrophic amphophils were increased 
in all except 1 of 20 cancer patients, as might be anticipated with any invasive 
internal cancer, but were more than twice normal in only 3 women. Hyaline 
basophils of the Crooke type were increased in 2 eases. The comparative 
tabulations of cancer and control groups in Table IV show no significant pitui- 
tary differences between the two groups.”° 


Cardiovascular and Renal Findings——Tabulation of heart weights indicated 
that only 10 per cent of the cancer patients had a definite cardiac hypertrophy 
(hearts weighing 400 grams or more) (Table V). Control patients had about 
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4 times as much cardiac hypertrophy, but this was influenced by the type of 
noneancer autopsy control material found in these hospitals, where hyperten- 
Sive patients are relatively numerous. Arteriosclerosis of the aorta and renal 
vessels was usually present in amounts commensurate with age, but arteriolar 
nephrosclerosis with cancer was uncommon. Only 23 of 129 cases (18 per 
cent) with adequate material showed arteriolar thickening in the kidneys, 
despite the frequency of chronic renal inflammation, atrophy, and fibrosis 
present. Arteriolar nephrosclerosis was slight in 13, moderate in 9, and severe 
in 1 of the affected patients. 


TABLE III. OtTHER ENDOCRINE FINDINGS IN 173 PATIENTS WITH CERVICAL CARCINOMA AND 


IN 203 CONTROLS 


PATIENTS WITH CARCINOMA CONTROLS 


Adrenal Cortex 
Negative 
Nodular 
Hyperplasia or adenoma 


Pancreas 
Negative 
Islet hyperplasia or adenoma 
Duct hyperplasia 
Islet hyalinization 


Thyroid 
Negative 
Atrophy, simple 
Atrophy, nodular 
Nodular 
Nodular goiter 
Primary hyperplasia 
Follicular adenoma 
Chronic thyroiditis 


Parathyroid 
Negative 
Secondary hyperplasia 
Atrophy 
Adenoma 


Pituitary 
Negative 
Hyperplasia, basophils 
Hyperplasia, acidophils 
Adenoma 


156 


(58%) 
7 (36%) 
( 6%) 


(76%) 
(16% ) 
( 7%) 
( 2%) 


(60%) 
(11%) 
5 ( 4%) 
(12%) 
( 6%) 
( 3%) 
( 2%) 
( 1%) 


(63%) 
(30%) 
( 4%) 
( 2%) 


(73%) 


(79%) 
(18%) 


( 3%) 


(80%) 
(13%) 
( 2%) 
( 6%) 


*Discrepancy due to multiple findings. 


TABLE IV. 


AVERAGE AGES AND PITUITARY CELL CouNTS oF 20 PATIENTS WITH CERVICAL 
CARCINOMA AND 20 CONTROLS 


AGE | CELLS | ACIDOPHILS 


BASO- 
PHILS 


AMPHO- 
PHILS 


CHROMO- 
PHOBES 


HYPER- 
TROPHIC 
AMPHO- 
PHILS 


HYALINE 
BASOPHILS 


‘ancer 


55 10.376 35.1+ 8.3% 
ontrol 7 


» 
57 10028 38.0+6.1% 


19.3 + 5.8% 
19.5 + 5.5% 


17.9+5.4% 
18.6 + 6.0% 


26.0 + 3.2% 
+4.0% 


1.6 + 0.4% 
0.9+0.6% 


0.1+0.1% 
< 0.1% 


Kidneys studied showed chronic pyelonephritis in 84 of the 129 cancer 


patients (65 per cent), unilateral in 9. In addition, 8 patients had only acute 


pyelonephritis, and 9 others had prominent focal acute inflammation. The 
control series had pyelonephritis in 17 per cent of the patients comparable to 
other autopsy series already reported. 

Multiple Primary Cancer.—Among 173 patients with cancer, 29 women 
(17 per cent) had 34 other primary malignant neoplasms. There were 24 
patients with double and 5 with triple primary cancer. The sites besides the 


ec. 
a 
Al 
9 136 (70%) 
5 50 (26%) 
7 ( 4%) 
164* 190* 
125 167 (88%) 
26 14 (7%) 
12 10 ( 5%) 
3 2( 1%) 
143 171 
106 (62%) 
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cervix were large intestine, 8; stomach, 4; endometrium, ovary, and breast, 3 
each; liver or bile duct, 3; thyroid, lung or mediastinum, and kidney, 2 each; 
and urethra, vulva, melanoma, and myelogenous leukemia, 1 each. All were 
carcinomas except for the last 2 sites listed. 


TABLE V, CARDIOVASCULAR, URINARY TRACT, AND RELATED FINDINGS 


PATIENTS WITH CANCER CONTROLS 

Chronic pyelonephritis 84/129 (65%) 33/193 (17%) 
Urinary bladder, radiation reaction 32/ 55 (58%) 0/ 63 
Chronic splenitis 58/123 (47%) 78/198 (39%) 
Chronic cystitis 12/ 55 (22%) 28/ 63 (45%) 
Arteriolar nephrosclerosis 23/129 (18%) 69/193 (36%) 
Renal osteitis 9/ 82 (11%) 8/118 ( 7%) 
Cardiac hypertrophy (> 400 grams) 12/124 (10%) 78/200 (39%) 
Splenomegaly (> 300 grams) 11/123 ( 9%) 34/198 (17%) 
Acute pyelonephritis 8/129 ( 6%) 3/193 ( 2%) 
Renal atrophy only 7/129 ( 5%) 0/193 
Osteoporosis ~ 4/ 82 ( 5%) 6/118 ( 5%) 
Hypokalemic nephrosis 4/129 ( 3%) 1/193 ( 0.5%) 
Renal infarcts 3/129 ( 2%) 7/193 ( 4%) 


The number of patients with other primary cancer sites in the gastro- 
intestinal tract and related organs, comprising 15 of the 34 extracervical neo- 
plasms (44 per cent), was unexpected. A tendency for predominance of mul- 
tiple primary genital tract cancer has been reported,” but was not present in 


this series. The over-all incidence of multiple cancer was not considered 
excessive. 


Other Observations——In Table V, the collected data show that, the urinary 
bladder had either radiation damage with fibrosis or chronic inflammation in 80 
per cent of the cancer patients, while 45 per cent of the noncancer patients had 
a cystitis, partly associated with the use of catheters in the terminal illness. 
Renal atrophy, changes of hypokalemiec nephrosis, and renal infection or infare- 
tion were found separately or together in over 80 per cent of the patients with 
cancer, compared to less than 25 per cent of the noneancer controls. The 
frequency and severity of urinary tract complications of cancer of the cervix 
are again evident, as is already well known.” 


TABLE VI. HEIGHTS AND WEIGHTS OF PATIENTS WITH CERVICAL CARCINOMA AND OF CONTROLS 


PATIENTS WITH CARCINOMA CONTROLS 
Height (centimeters) 52 148 
130-149 16 (31%) 17 (12%) 
150-159 28 (54%) 88 (59%) 
160-170 8 (15%) 43 (29%) 
Weight (pounds) 90 159 
‘femaciated’’ 1] ] 
80-100 11 18 
101-119 11 33 
120-129 12 17 
130-139 12 28 
140-149 6 19 
150-169 11 25 
170-199 4 13 
200 up 7 3 
‘*obese’’ 5 2 
Thin 22 (24%) 19 (12%) 
Normal 35 (39%) 78 (49%) 
Heavy 33 (37%) 62 (39%) 


Splenomegaly and chronic inflammatory alterations of the splenic pulp 
were not closely correlated with the presence of either cancer of the cervix, 
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pyelonephritis, or both. Similarly, changes in the vertebral bone trabeculae 
did not frequently or sensitively reflect either the endocrine or the renal status 
of the cancer patients. 

Adequate data were not found in hospital records to establish what role 
menstrual phenomena, age at marriage or first childbirth, race, religion, or 
social factors such as income level or circumcision of husband might have 
played in the development of the cervical cancer. The great majority were 
parous married American-born women. Such environmental and anamnestic 
information has been thoroughly reviewed by others.*$ 

Body habitus of the patients with cancer, as regards their expected distri- 
bution of heights and weights (Table VI), differed from the noncancer controls. 
Cancer patients included a greater number of short and a smaller number of 
tall women. The differences in weight distribution observed were perhaps 
attributable to the tendency to cachectic emaciation that sometimes accom- 
panied cancer. As a group, the women with cervical carcinoma did not appear 
unlike most reported series of patients dying with this type of cancer. 


Comments 


A view of carcinoma of the cervix from a different aspect is provided by 
the composite observations of endocrine and other constitutional factors that 
were analyzed by pathologic techniques. Over half of these women who died 
with cervical cancer were 40 to 59 years old, and over half had Grade II epi- 
dermoid carcinomas. The relative frequency of women of short stature and a 
deficiency of tall women having cervical cancer, as compared to the noncancer 
controls, may have had a genetic basis, but in American-born populations it 
seems likely to reflect also in part a poorer than average economic status dur- 
ing childhood in this group. 

Reproductive and associated endocrine functions, as judged by the mor- 
phologiec appearances of uterus, ovary, and breast at autopsy, were not fre- 
quently, significantly, or characteristically altered from normal. Among other 
endocrine glands, only the modestly increased incidences of adrenocortical 
and pancreatic islet hyperplasias require comment. Both these changes are 
common to a number of different types of cancer.’* *° Pituitary-adrenocortical 
hyperfunction, inferred from increased percentages of pituitary hypertrophic 
amphophil cells and the associated adrenal hormonal activities, is often found 
with invasive internal cancer of diverse sites.” 

Increased hypertrophic amphophil cells were present in 19 of the 20 pitui- 
tary glands counted from patients with cancer, but the increase was not statis- 
tically significant compared to the controls. This is interpreted to indicate 
that, in the group studied, cancer of cervix had not commonly caused death 
solely by its invasive and metastasizing growth and the attendant hormonal 
imbalances. Instead, serious secondary complications, chiefly urinary tract 
damage, had often supervened. Such a conclusion corroborates much research 
and practice indicating that the neoplastic growth and damage produced by 
cancer of the cervix is more often local and intrapelviec than generalized by 
metastases throughout the body.’® 

Pancreatic islet hyperplasia had been considered an indirect indication 
that pituitary growth hormone is implicated in the growth of some types of 
cancer, for example, in about 25 per cent of the women with breast cancer 
similarly investigated.** On this basis about 10 per cent of cancers of cervix 
were associated with an excessive secretion of somatotropic or growth hor- 
mone. The total number of pituitary glands available from patients with 
cancer of cervix was not sufficient to establish accurately the frequency of a 
hyperplasia of the pituitary acidophil cells that are believed to produce 
growth hormone. 
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Findings of relatively increased incidences of secondary parathyroid hy- 
perplasia, pyelonephritis, and radiation reaction or inflammation of the urinary 
bladder reflected the major damage to the urinary tract that occurred sec- 
ondary to the growth of cervical cancer. The infrequency of cardiac hyper- 
trophy and arteriolar nephrosclerosis accompanying cervical cancer was an 
indication that pyelonephritic kidney lesions by themselves need not provoke 
hypertensive disease. Numerous cases of essential hypertension included in 
the control series accounted for the comparative frequency of cardiovascular 
and nephrosclerotie disease among the noneancerous women. 

From this pathologie study the presumption develops that cancer of the 
uterine cervix arises most often in endocrinologically normal women through 
some local process affecting the cervix,”* not through a generalized body ab- 
normality such as occurs in certain cancers of hormonally stimulated organs.'* ' 
The method of study used would neither identify nor exclude a greater sensi- 
tivity of certain women’s cervical tissues to locally active hormonal or other 
stimuli. In men, oncologically an analogous cancer site would appear to be 
the penis. Local chemical damage is considered the major carcinogenic agency 
in both eancer of the uterine cervix and cancer of the penis. 


Summary 


Host factors, particularly endocrine, were investigated in 173 autopsied 
patients with cancer of the cervix, compared to 203 noncancerous women. 
More women of short stature were present in the cancer group. No significant 
inerease of genital endocrine abnormalities accompanied cervical cancer. The 
endocrine and urinary tract alterations that occurred most commonly were 
considered as likely accompaniments or secondary complications of cancer 
growth. The observations are interpreted to indicate that cancer of the cervix 
more characteristically arises through local cervical processes than through 
generalized body abnormalities. 
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NEPHROSTOMY IN PATIENTS WITH CANCER OF THE 
UTERINE CERVIX* 


FREDRIK SKJORTEN, M.D., AnD JoHNn B. Granam, M.D., 
BuFFALo, N. Y. 


(From the Roswell Park Memorial Institute) 


EKPHROSTOMY is oceasionally useful in patients with cancer of the cervix 

and may even be a lifesaving procedure. However, care must be taken that 
it is used in the patient whose cancer can be controlled and not used just to 
prolong a painful, unhappy existence. 

In primary cancer of the cervix, ureteral. obstruction as revealed by the 
intravenous pyelogram prior to treatment occurs in 10 to 30 per cent of an un- 
selected series.’ * 4° About 2.5 em. from their orifice, the ureters pass within 
| em. of the normal cervix, so that involvement by tumor extension or damage 
by treatment is understandable. A second, less frequent, site of obstruction is 
at the pelvie brim where the ureters pass over the iliac vessels and are ocea- 
sionally involved in lymphatic metastases. Actual renal failure, however, as 
indicated by azotemia (nonprotein nitrogen 50 mg. per cent or more), occurs 
much less frequently; i.e., in about 2 per cent (5 in 197 patients). 


Ureteral obstruction in the intravenous pyelogram prior to treatment has 
an ominous connotation. In Neweastle, 71 per cent of those with an abnormal 
pyelogram died within one year of treatment, while only 32 per cent of those 
with normal pyelograms succumbed in that period.* In a similar series we 
found that 38 per cent (8 of 21) with obstruction seen by intravenous pyelo- 
eram died within a year, while only 12 per cent (19 of 162) with normal 
pyelograms died in that interval.* Ultimately, ureteral obstruction accounts 
for the death of half of those patients coming to autopsy.'* 7° 

Radical hysterectomy with regional lymphadenectomy is frequently com- 
plicated by ureteral damage, usually fistulous, followed by stricture if nothing 
further is done. This complication occurs in 10 per cent of cases in the best 
hands and ranges from 10 to 20 per cent elsewhere.? Although there are a 
number of reports of ureteral obstructions from radiotherapy in patients with 
normal urinary tracts prior to treatment, this complication is exceedingly un- 
common.* 7 * 11518 We have encountered it only twice in more than a thousand 
cases. Accordingly, even in a clinic where surgery is widely employed (i.e., 
operating on 20 per cent of cases), we estimate that more than 90 per cent of the 
ureteral obstructions are due to cancer. In the previously irradiated case, the 
cause of obstruction should be assumed to be due to cancer unless there is good 
evidence to the contrary. It must be borne in mind, however, that ureters 
partially occluded by tumor may become completely obstructed during radio- 
therapy, and patients with known hydronephrosis must be carefully watched 
during radiotherapy. 


*This study was supported in part by funds from the American Cancer Society. 
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TIME FOR 
NPN TO 
NPN Ait’ | RETURN 
DECO} TO 
MG, pRESSI’ N| NORMAL AUTOPSY SURVIVAL 
IR, (uc. 9°) |(WEEKS)| FINDINGS ( WEEKS) CAUSE OF DEATH REMARKS 


5 Cancer 30 Hemorrage from vesico- Left ureteroplasty 6 weeks post- 


vaginal fistula operatively unsuccessful; 
phrostomies continued 


3 Unknown Died outside; no autopsy 


Cancer Bronchopneumonia Previous radiotherapy elsewhere, 
exact dose unknown; admitted 
with high NPN 


Cancer Renal failure Radiotherapy at another hospital, 
dose unknown; admitted with 
high NPN; no_ intravenous 
pyelogram 


Cancer Uremia, extensive cancer Admitted with ureteral obstruc- 
metastases tion; no intravenous pyelo- 
gram; no radiotherapy 


No cancer , Uremia and cardiac de- Bilateral ureterovaginal fistulas 
compensation after radical hysterectomy and 
node dissection; no radiation 


Urinary flow through ureter re- 
sumed spontaneously during 
x-ray treatment one month after 
decompression 


Cancer Sepsis Initially treated with* radium, 9 
months previously; obstructed 
during x-ray treatment for re- 
currence 


Cancer Acute pyelitis and pyelo- Initial treatment outside, dose un- 
nephritis known, one year previously; ob- 
structed during x-ray treatment 

for recurrence 


Three weeks after nephrostomy, 
successful right neouretero- 
cystostomy; now living without 
evidence of disease 


Cancer Extensive cancer metas- Initially treated with radium 13 
tases, acute and months previously; nephros- 
chronic nephritis tomies before radiation for re- 

currence 


Left nephrostomy and right ure- 
terostomy before radiation; one 
year later, left ureterostomy 


Persistently high NPN 21 months 
postoperatively after right 
nephrostomy removed ; 24 
months postoperative, left 
nephrectomy 


Cancer 0.5 Cardiac failure Died suddenly on the fourth day 
after nephrostomies 


Cancer 11 Extensive cancer metas- 
tases, pyelonephritis 


595 
TE 
IS 
I 
157 214 6 
| | 


596 SKJORTEN AND GRAHAM Am. J: Obst. & Gynec. 


September, 1959 


Nephrostomy has been used in the treatment of hydronephrosis since 1890. 
It is not a very common procedure.” * It is used in patients with cancer of the 
cervix as a temporary and usually somewhat desperate measure.’ 7? The 15 
cases of nephrostomy reported here indicate the frequency of the operation: 11] 
in 1,942 patients with cancer of the cervix treated at Roswell Park Memorial 
Institute from July 1, 1947, to June 30, 1957, and 4 in 207 patients treated for 
carcinoma of the cervix from 1954 to 1956 at the Massachusetts General Hos- 
pital, Free Hospital for Women, Peter Bent Brigham Hospital, and Pondville 
Hospital. The former series includes recurrent cases; the latter contains only 
those with primary lesions. 


Seven of the patients had been previously treated; six of these had received 
radiotherapy and now had recurrence. All died in spite of the fact that 5 
received additional radiotherapy. The average survival time in these was 17 
weeks. The remaining patient in the previously treated group (No. 7), had 
had a subtotal hysterectomy in another hospital. 


Seven patients had primary cancer of the cervix; 2 of these had a unilateral 
procedure before any radiotherapy, and one survived. In 2, the operation was 
earried out during radiotherapy because of progressive obstruction; neither 
survived. Three had the nephrostomy done 4 to 6 weeks after completion of 
the radiation; 2 of these survived. 


The remaining patient had bilateral ureterovaginal fistulas following a 
radical hysterectomy. She refused subsequent treatment until one year later, 
when she returned in a terminal state. She died on the third day after 
nephrostomy and no tumor was found at autopsy. Autopsy was performed in 
9 of the 11 who died, and only one—the surgical case mentioned !above—was 
free of tumor. 


In one patient the nonprotein nitrogen was 41 mg. per cent when nephros- 
tomy was done. She died of uneontrollable disease and renal failure 9 
months later. In the remainder, the nonprotein nitrogen was elevated, rang- 
ing from 61 to 214 mg. per cent. There was no correlation between the level 
of nonprotein nitrogen and subsequent survival. Urine cultures were done post- 
operatively in all but 2 of the patients and all were positive. The predominant 
organisms were Bacterium coli and Bacterium aerogenes. 


Surgical re-establishment of urinary flow through the ureter was attempted 
in 3 patients (Nos. 1, 10, and 12). Ureterolysis was attempted in Patient No. 1 
but was unsuccessful and she expired 30 weeks after the nephrostomy. Patient 
No. 10 had a neoureterocystostomy. The operation was successful and the 
patient is still alive 78 weeks after the nephrostomy, in spite of constantly 
elevated nonprotein nitrogen. Patient No. 12 had, initially, a ureterostomy on 
one side and nephrostomy on the other side. One year later, a second 
ureterostomy was performed. This patient is also alive, 130 weeks after the 
nephrostomy. 


Patient No. 7 had been treated with subtotal hysterectomy in another hos- 
pital. On admission to Roswell Park Memorial Institute, she had a lesion elini- 
eally extending to the pelvie wall. She had a nonfunctioning kidney on one 
side and a relative ureteral obstruction on the other side when radiation ther- 
apy was started, After having received approximately 2,500 r tumor dose in 
11 cycles, the patient developed anuria. A ureteral catheter was inserted and 
kept in place for 10 days. Because the catheter could not be kept in place, 
however, a nephrostomy was performed. Twenty days later, while the patient 
was still receiving radiation therapy, urinary flow through the ureter resumed 
spontaneously. This patient is still alive. Four patients died within a month 
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after operation, making an operative mortality of 17 per cent. This is more a 
function of the desperate state of the patient than of the magnitude of the 
operation. 

Comment 

This series lacks sufficient size and homogeneity to provide the answers 
that are needed; however, it does suggest that patients with uncontrollable 
disease are dubious subjects for nephrostomy. Three of the survivals were 
found in those patients with primary disease and the fourth in a patient with 
a previous inadequate operation, who subsequently responded well to radio- 
therapy. 

In our opinion, nephrostomy has no palliative value. Ureteral obstruction 
and uremia are the instruments of a merciful providence in women whose 
cervical cancer is incurable. It affords a painless, quiet exodus, and is not to 
be exchanged for a few weeks or months colored by progressive pain, nausea, 
vomiting, dyspnea, or foul discharge. 

A nephrostomy may be indicated in patiénts with cervical cancer if (1) 
the cancer is controlled or potentially controllable (potentially controllable 
tumor is apparently confined to the pelvis and radiotherapy or radical surgery 
offers a reasonable chance of success); (2) a rising nonprotein nitrogen or 
frank uremia is present; and (3) a temporary relief of urinary obstruction 
would allow a definitive attack on the obstruction. 

Nephrostomy is contraindicated in (1) patients who have had a course of 
adequate radiotherapy, have residual disease, or have a recurrence, -and in 
whom only palliative irradiation is planned; (2) patients whose cancer has 
passed beyond the pelvis; and (3) patients whose general condition is so poor 
that definitive treatment would be impossible even if the ureteral obstruction 
were relieved. 

Although ureteral obstruction carries a bad prognosis in primary cervical 
cancer, occasional patients respond well to radiotherapy. An example of 
this is Patient No. 13, whose cancer involved the pelvie wall and floor of the 
bladder. Full pelvis roentgen therapy was abandoned at 4,100 r because of 
a vesicovaginal fistula. 

This series fails to indicate the most favorable time for nephrostomy. It 
has been our policy to give primary eases a trial of radiotherapy if possible 
and to avoid the use of prophylactic nephrostomy. However, more informa- 
tion is needed. A ease in point is Patient No. 14, who actually had a stationary 
nonprotein nitrogen at 120 mg. per cent. Nephrostomy was done at the urging 
of our urologic colleagues who feared progressive renal damage. She died 
suddenly on the fourth postoperative day, presumably of cardiac failure. 

Hydronephrosis in the intravenous pyelogram is not an indication for 
nephrostomy. Even if the hydronephrosis is bilateral and severe in the primary 
case, a trial of radiotherapy is indicated. It should be remembered that in- 
judicious catheterization of hydronephrotie or apparently nonfunctioning kid- 
neys may introduce infection in a previously sterile environment with serious 
consequences. Accordingly, it is our policy to avoid ureteral catheterization 
in primary lesions with a nonelevated nonprotein nitrogen. 
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We conclude that nephrostomy is a useful procedure for temporary relief 
of uremia due to ureteral obstruction in patients with controllable cancer of the 
cervix. It is not a palliative procedure, and should not be employed merely 
to prolong life. 


We are indebted to Drs. J. V. Meigs and S. H. Sturgis for permission to include 
Cases 12-15. 
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A SOURCE OF FALSE POSITIVES IN CYTOLOGIC 
INTERPRETATION* 


Miuican, B.A., A. Carrow, M.D., AND 
Vircrnia Eccers, M.S., Cuicaco, 


(From the Department of Obstetrics and Gynecology, Northwestern University Medical School) 


NTIL recently the cytologists and eytotechnologists in our laboratory have 

been troubled by a small structure found in routine cervical smears 
stained in the usual Papanicolaou manner. In the past, these structures have 
received different interpretations by us including debris, some form of para- 
site (probably the trichomonad) and even malignant free nuclei, both glandu- 
lar and squamous. Interpreting these structures as malignant free nuclei 
accounts for at least some of our false positive cytologic diagnoses. 

These structures have been called ‘‘blue blobs’’ since they have an ex- 
tremely strong affinity for Harris’ hematoxylin. They vary in size and are 
usually round or pear shaped; they are dense and granular and may or may 
not have an apparent nucleus which can be very distinct, faintly discernible, 
or represented by a blank space. (Figs. 1 and 2). 

At the present time we disregard these structures and, unless there are 
other abnormalities present, consider the smear to be negative. All slides in- 
cluded in this series have been reviewed and where it was warranted the 
diagnosis was changed. 

In our laboratory the following classification is used for reporting smears: 
(1) negative; (2) slightly atypical squamous cells or glandular cells; (3) 
slightly to moderately atypical squamous cells or glandular cells; (4) moder- 
ately atypical squamous cells or glandular cells; (5) positive for squamous- 
cell carcinoma or adenocarcinoma. 

For the past few years we have endeavored to keep a list of the cases in 
which these structures were present. We have also checked 81 smears (from 
81 patients) with a diagnosis of moderately atypical squamous cells or positive 
squamous-cell or glandular carcinoma but negative curettage and/or cervical 
biopsies with the thought that perhaps the interpretation had been based on the 
presence of the “blue blobs.” This proved to be the case in 5 instances. 

A total series of 53 patients whose smears contained these structures in 
varying numbers—from occasional to many—has been studied. Fifty, or 94.3 
per cent, of these women were 49 years of age or over; of these 50 patients, 
47, or 88.6 per cent, had at least one smear which was interpreted cytologically 
as being atrophic. It is also most interesting that, of these 53 patients, tricho- 
monads were recognized in the stained smears in 46, or 86.8 per cent, of them. 


*Aided in part by a Cancer Control grant from the National Cancer Institute of the 
National Institutes of Health, United States Public Health Service. 
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Six patients, or 11.3 per cent, had no trichomonads that could be recognized 
eytologically but did have cellular debris and one patient, or 1.9 per cent, had 
neither trichomonads nor cellular debris. 
Repeat smears were available from 20 of the 50 postmenopausal patients 
in this series. The repeat smear from 4 of these 20 patients showed a decrease in 
the number or even a complete elimination of the “blue blobs” and also evidence 
of estrogenic stimulation. It is known that estrogen therapy was prescribed in 
all of these 4 cases. Therefore, we feel that these structures may be a form of or 
a stage in the development of the Trichomonas vaginalis affected somehow by the 
lack of estrogens. 


Fig. 1. 
tive for malignancy of unknown type—squamous, endocervical, or sarcomatous. Arrows point 
to “blue blobs.’’ These structures were interpreted as malignant free nuclei but we_ now 
feel that they are not. (A, X70; reduced 4% B, X370; reduced 144. C, 845; reduced 14.) 


Case 1 (Slide No. 60975). This case had been diagnosed erroneously as _ posi- 


Biopsy and/or surgical materials are available on 9, or 17 per cent, of the 
patients in this series of 53 patients. No biopsy was taken from the other 44 
patients, who had had negative reports on their smears. To date no coexisting 
carcinoma of the cervix or body of the uterus has been found. However, one 
of the 9 patients mentioned did have a proved carcinoma of the cervix 3 years 
before the “blue blobs” were present in her smears. 


Case Reports 
The following is a résumé of several interesting cases included in this 
series. Some are interesting because the original smear diagnosis had been 
either moderately atypical or positive but the biopsies were negative. Others 
are of interest because of the apparent effect of estrogens on the presence of 
the ‘‘blue blobs.’ 


Case 1.—E. S., aged 55 years. A smear (No. 48786) made on March 30, 1956, was 
originally reported as positive for squamous-cell carcinoma. On review it was obvious that it 


Volume 78 SOURCE OF FALSE POSITIVES IN CYTOLOGIC DIAGNOSIS 601 
Number 35 

should have been called negative. A moderate number of “blue blobs” and trichomonads were 
present and the smear contained atrophic squamous cells. On April 7, 1956, the smear was 
repeated and four quadrant biopsies were obtained. This smear (No. 48983) was reported as 
containing many moderately atypical free nuclei suggestive of endocervical carcinoma or 
sarcoma. On review, the findings were similar to those in the previous smear. The biopsies 
were negative. On April 13, 1956, stilbestrol suppositories were prescribed. On April 23, 
1956, another smear (No. 49532) was reported as containing one moderately atypical squamous 
cell with which the authors agree after reviewing the slide. No “blue blobs” or trichomonads 
were found in this smear which showed good estrogenic activity. A cervical biopsy and frac- 
tional curettage were done in the hospital on May 8, 1956, and the histologic findings were 
negative. On Sept. 10, 1956, stilbestrol suppositories were again prescribed. Another smear 
(No. 54247) taken on Sept. 26, 1956, was negative, had no “blue blobs” or trichomonads, and 
showed slight estrogenic stimulation. Her next smear (No. 60975) taken on March 22, 1957, 


Fig. 2.—Case 2. (Slide No. 50929). This case also was erroneously diagnosed as positive 
for squamous-cell carcinoma. Arrows point to “blue blobs.” Again these structures were 
interpreted as malignant free nuclei but this interpretation was not substantiated by biopsy. 
(A, X70; reduced 44. B, X370; reduced %. OC, 845; reduced 14.) 


was again reported as having a few moderately atypical squamous cells. This smear was re- 


viewed and it, too, should have been called negative. There were many “blue blobs” present, 
many trichomonads, and the smear again contained atrophic squamous epithelial cells. By this 
time the patient had developed such a cancerophobia that she insisted on having her uterus 
removed. This was done on April 13, 1957, approximately one year after the firs. biopsy, and 
the histologic findings were completely negative. 


Case 2.—J. S., aged 56 years. Between 1950 and 1954 this patient had had four nega- 
tive smears showing no “blue blobs” or trichomonads. On Oct. 27, 1955, a smear (No. 43923) 
was taken which was reported as containing moderately atypical squamous cells, On review it 
was obvious that it should have been called negative. It contained occasional “blue blobs,” 
trichomonads, and atrophic squamous epithelial cells> On Nov. 21, 1955, another smear (No. 
44678) was taken and reported as having moderately atypical squamous cells. This, too, after 
review was thought to be negative. It contained a moderate number of “blue blobs,” tricho- 
monads and atrophic squamous epithelial cells. On Jan. 23, 1958, a smear (No. 71285) was 
taken and this time was reported as negative. There were a moderate number of “blue blobs” 
and trichomonads present as well as atrophic squamous epithelial cells. A smear (No. 71827) 
taken on Feb. 6, 1958, was reported as negative. It had occasional “blue blobs” and tricho- 
monads and showed evidence of slight estrogenic stimulation. No biopsies have been performed 
on this patient. 
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CasE 3.—C. K., aged 72 years. On Feb. 15, 1955, a smear (No. 36427) was reported as 
positive for cancer, either squamous or endocervical. After reviewing this smear it was again 
obvious that it should have been reported as negative. Many “blue blobs” and trichomonads 
were present in a smear containing atrophic squamous epithelial cells. On Sept. 17, 1957, 
another smear (No. 86808) and a cervical biopsy were performed. The smear was reported to 
contain “slightly atypical squamous cells; one moderately atypical squamous cell.” On review 
the smear was similar to the first one and should have been called negative. There was only 
an occasional “blue blob” present. The biopsy was negative. 

Case 4.—A. J., aged 52 years. A smear (No. 43571) made on Oct. 14, 1955, was 
originally reported as containing several moderately atypical squamous cells and a few ma- 
lignant squamous cells. On review it was found that it should have been called negative. It 
did have occasional “blue blobs” but no trichomonads could be seen with certainty, Cellular 
debris was present in a smear containing atrophic squamous epithelial cells. A smear (No. 
43929) taken on Oct. 31, 1955, was reported as showing moderately atypical squamous cells. On 
review the findings were similar to those of the previous smear. On Nov. 29, 1955, a cervical 
cone biopsy was done; the tissue was serially blocked and the findings were négative. On Jan. 
5, 1956, another smear (No. 46119) was reported to contain slightly atypical squamous cells. 
We agree with this report after reviewing the slide. On March 20, 1956, this patient had a 
hysterectomy, with a preoperative diagnosis of possible carcinoma of the cervix. The tissue 
findings were completely negative. 


CASE 5.—M. A., aged 68. This patient had had, over a period of 6 years (1949 to 1955), 
four negative smears which contained no “blue blobs” or trichomonads. Then on June 4, 1956, 
a smear (No. 50929) was interpreted as squamous-cell carcinoma. On review it, too, should 
have been called negative. It contained many “blue blobs” and trichomonads and the 
squamous epithelial cells were atrophic. On June 18, 1956, another smear (No. 51426) was 
reported as squamous-cell carcinoma. It was reviewed and the findings were sithilar to those 
of the previous smear. A biopsy performed at the same time was also negative. 


Case 6.—E. D., aged 71. In 1954 this patient had had two smears diagnosed as 
“squamous-cell carcinoma.” No “blue blobs” or trichomonads were found in these smears. 
Because of these two reports the patient was hospitalized and, at the time of vaginal 
preparation for an episiotomy (the introitus was markedly shrunken and the cervix difficult 
to visualize) and multiple biopsies, a small piece of tissue was found on the sponge used in 
the preparation. The biopsies showed no malignancy but this small piece of tissue was diag- 
nosed as “squamous carcinoma, Grade I.” Approximately 2 weeks later a repeat curettage, 
cone biopsy, multiple ectocervical biopsies, vaginal biopsies, and vulvar biopsies were per- 
formed. The tissues were reported as being normal with the exception of “chronic atrophic 
cervicitis and vaginitis.” Between this time and May, 1957, she had eight smears all of which 
were negative and did not contain any “blue blobs” or trichomonads. Then on May 11, 1957, 
a smear was made (No, 61740) which was also negative. A few “blue blobs” and tricho- 
monads were found. The squamous epithelial cells were atrophic. On April 17, 1958, another 
smear (No. 74571) was called negative and it, too, contained occasional “blue blobs,” but no 
trichomonads were recognized with certainty. Cellular debris was present and the squamous 
epithelial cells were atrophic. 


Case 7.—E. B., aged 56. On Oct. 24, 1955, a smear (No. 234) was reported as having 
slightly atypical squamous cells. On review it was found that it should have been reported 
as negative. Many “blue blobs” and trichomonads were present and the squamous epithelial 
cells were atrophic. Stilbestrol suppositories were prescribed at this time but no note was 
found on her record as to how long this medication was continued. On July 1, 1956, a smear 
(No. 1424) was reported as negative. There were no “blue blobs,” and no trichomonads and 
there was good estrogenic stimulation. Another smear (No. 5747) taken on Feb. 24, 1958, 
was negative. This time, however, there were many “blue blobs” and trichomonads; the 
squamous epithelial cells were atrophic. No biopsies have been performed on this patient. 


CasE 8.—G. N., aged 60. A smear (No. 52612) made on July 20, 1956, was originally 
reported as showing slightly atypical squamous cells. After review of this slide it was evi- 
dent that it should have been called negative. There were a moderate number of “blue blobs” 
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and trichomonads and the squamous epithelial cells were atrophic. This smear was taken on 
the patient’s first visit, when she complained of pruritus vulvae. Stilbestrol suppositories were 
prescribed. On Sept. 1, 1956, another smear (No. 54165) was called negative. There were 
no “blue blobs” and no trichomonads. There was excellent estrogenic stimulation. No biopsies 
have been performed on this patient. 


Comment 


It was hoped that with special staining methods we might be able to 
demonstrate definitely whether or not these ‘‘blue blobs’’ actually were tricho- 
monads, One of the smears was decolorized and stained by the pinacyanole 
method of Greenblatt.1| Unfortunately there was much cellular debris present 
(a characteristic of many trichomonad eases) which stained very deeply, mask- 
ing these structures so much that details were obscured. All but one smear 
(98.1 per cent) of this series contained such cellular debris (true even with 
those where trichomonads were not found) ; so the hope of being able to use 
a differential stain for trichomonads had to be abandoned. This one slide had 
only an occasional ‘‘blue blob’’ and it was felt that any successful differential 
staining would not be conclusive. 


A search has been made of the literature but we have been unable to find 
any reference to these structures, either as a usual finding in Trichomonas 
vaginalis vaginitis or in connection with carcinoma of the cervix or of the body 
of the uterus. 


As stated before, we are now interpreting these structures as a negative 
finding, so far as carcinoma is concerned, but to us the following questions are 
still unanswered: Is this a resting or altered form of the trichomonad, found 
in the ahsence of estrogenic stimulation? Do estrogens stimulate the tricho- 
monads directly or does the estrogenic stimulation of the vaginal mucosa lead 
to a better environment for the development of the trichomonads with elimina- 
tion of the ‘‘blue blobs’’? 


Summary 


1. In our laboratory in the past, the so-called ‘‘blue blobs’’ are known to 
have been responsible in 4 cases for a cytologic diagnosis of carcinoma and in 
4 other cases for the diagnosis of moderately atypical squamous cells. In those 
eases where tissue study was available, the biopsy and/or surgical specimens 
were negative. 


2. ‘‘Blue blobs’’ are found more frequently in postmenopausal women; 
this was true in 94.3 per cent of the cases in this study. 


3. Trichomonas vaginalis were recognized cytologically in 86.8 per cent of 
our series of 53 patients whose smears contained “blue blobs.” 


4. Estrogenic stimulation appears to decrease the number of “blue blobs,” 
or to eliminate them entirely. Therefore, the administration of estrogens might 
be utilized in making a differential diagnosis in the cases where the report was 
based on atypical free nuclei. 


Reference 
1. Greenblatt, R. B.: J. M. A. Georgia 38: 95, 1949. 
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SARCOMA OF THE UTERUS 


H. Mervin Rapman, M.D., AND Korman, M.D., 
BALTIMORE, Mb. 


(From the Department of Gynecology. Sinai Hospital of Baltimore, Inc.) 


ARCOMA of the uterus is reputed to be one of the more unusual types 

of malignant tumors of that organ. Frank™ stated that only one such 
tumor has been found to every 30 to 40 carcinomas. Novak," in a 25 year 
study of this disease, found only 59 cases of sarcoma while, during the same 
period, 1,263 eases of carcinoma of all varieties were observed. Virechow first 
established sarcoma of the uterus as a definite pathological entity in 1865.°° 
Due to his stimulus a more thorough examination of removed uteri was con- 
ducted and it soon became clear that many so-called ‘‘recurrent fibroids’’ 
were in reality malignant connective tissue tumors. Prior to Virchow’s epic 
work, the term sarcoma was applied loosely to any uterine tumer that had 
a fleshy appearance and erosive qualities. He, as well as Williams, Kelly, and 
Cullen,*? demonstrated the actual sarcomatous transformation in a myomatous 
tumor. 


Standards of Malignancy 


Malignant tumors arising in smooth muscle tissue of the uterus are fre- 
quently difficult to differentiate from ordinary cellular leiomyomas. This ae- 
counts for the various figures published regarding their incidence. Despite 
these discrepancies, a review of the literature confirms the fact that sarcoma 
of the uterus is extremely rare. Corseaden and Singh? felt that the diagnosis 
of sarcoma of the uterus has been based on varying degrees of cellular change 
ina myoma. They said that these are not really neoplastic in nature but rather 
are due to degenerative processes. They stated further that cellular atypicalities 
in a myoma do not justify a diagnosis of leiomyosarcoma, but that evidence of 
invasiveness should serve as a criterion of malignancy. To further corroborate 
their contention, they-pointed out that this condition was never discovered in 
their institution in 8,160 autopsies performed on women. These opinions, how- 
ever, are not completely adhered to by other writers on this subject. 

According to Novak,'’ sarcomatous tumors may arise from the connective 
tissue elements of the uterus, or they may be myogenic in origin. A primary 
sarcoma may arise from the myometrium, the endometrial lining of the body 
or cervix of the uterus, or from the blood vessel apparatus. Sarcomatous trans- 
formation in a pre-existing myoma has been found fairly often and is fre- 
quently called secondary sarcoma. 


Incidence 


In a 34 year study at the University of California, Webb'® found that 52.3 
per cent of his cases of sarcoma arose from myomas. Evans’ study of 4,000 
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patients operated upon for myoma at the Mayo Clinic showed 72 sarcomatous 
transformations in these tumors, or 1.8 per cent. Masson,?® in a similar study 
at the same institution, reported an incidence of 1 per cent in 4,000 cases. These 
figures compared favorably with those of Maedonald, Vogt, and Rabb.’? Geist,” 
working at the Mount Sinai Hospital of New York City, had a percentage of 
4.07 while MacFarlane’s’® incidence varied from 0 to 10 per cent. In the more 
recent studies by such men as Novak and Anderson,’* Randall,?® Bosse and 
Stanton,’ Kardash,'* Cohen and Cravotta,? Davis, Howe, and French,’ Dan- 
forth, and Webb,'® the sum total of collected and analyzed statistics revealed 
the incidence to be as low as .4 per cent and as high as 10 per cent. 


Classification 


Histologically, there is very little difference between sarcomas originating 
in the connective tissue of the uterus, the endometrial stroma, and the blood 
vessel apparatus and those originating in a myoma. While the lesion may be 
submucous when it appears as a primary growth, it may also be a circumscribed 
lesion in the myometrium. As the tumor grows, it may extend from the intra- 
mural portion of the uterus and reach to or through the peritoneal surface. 
The direction of growth, however, may be toward the uterine cavity. When 
sarcoma originates in a uterine myoma, it often reveals an outer shell of fibroid 
tissue, but sometimes this shell is entirely gone. 

There is a vast difference in the subsequent clinical course of patients with 
primary sarcoma and those who have sarecomatous changes in an existing myoma. 
In a study of 27 patients with sarcoma, Bosse and Stanton’ found that 27 
per cent of the so-called sarcomas arising from fibroids proved to be malignant. 
In contrast, 55 per cent of those arising from primary lesions were markedly 
malignant. From their evaluation of these patients they concluded that the 
eross or microscopic evidence of invasiveness in uterine connective tissue neo- 
plasm is the important criterion of malignaney. The variability in cellular 
morphology, anaplasia, giant cell formation, or mitotie figures is not a reliable 
guide and may often prove misleading. Many attempts have been made to 
classify this lesion according to the site of origin, the type of cell encountered, 
and its combination with other malignant tumors of the uterus. There have 
even been efforts to determine the degree of malignaney of a tumor by the 
number of mitotic figures in a given number of eells.° 

The prognosis for patients with sarcoma is notably poor, even if the tumor 
originates in a pre-existing myoma. Metastatic lesions are known to appear 
after the removal of a relatively benign-looking tumor, and one must not be 
lulled into a false sense of security even if the lesion has been apparently re- 
moved. Davis, Kee, and Andreson’ report lung metastasis of a sarecomatous 
lesion 11 years following subtotal hysterectomy for this disease. Finn’ re- 
ported only 7 of 26 patients treated for uterine sarcoma by hysterectomy sur- 
vived from 5 to 17 years. Danforth,® however, revealed that sarcoma of the 
uterus varies from a slow-growing tumor to one of marked malignaney with 
rapid growth and early metastasis. 


Material 


Our interest in this subject was stimulated by a patient who presented her- 
self with a recurrent tumor of the pelvis. She had had a complete hysterectomy 
and bilateral salpingo-ocphorectomy previously for what was thought to be 
large uterine myomas. The microscopic examination of the removed specimen 
revealed sarcomatous changes in an intramural fibromyoma. Three and a half 
years after the original operation she appeared again with a large tumor filling 
the pelvis. (See Case Report.) 
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TABLE I. PATIENTS HAVING SARCOMA OF UTERUS 
PATHOLOGIC 
PATIENT AGE PARITY OPERATION REPORT DISPOSITION 
1. H. R. 47 3-1-0-2-1 Subtotal hyster- Fibromyoma Died—6 months 
ectomy; excision uteri; leiomyo- 
of cervix sarcoma of 
cervix 
2.L.8 37 0 Total hysterecto- Leiomyosarcoma Alive—3 years 
my; . bilateral of uterus 
salpingo- 
oophorectomy 
3. C. M 41 2-2-0-0-2 Total hysterecto- Leiomyosarcoma Alive—2 years 
my; bilateral 
salpingo- 
oophorectomy 
4, H. A 40 2-2-0-0-2 Total hysterecto- Leiomyosarcoma Alive—2 years 
my; bilateral 
salpingo- 
oophorectomy 
5. H. C. 44 2-2-0-0-2 Dilation and cur- Cancer of cervix, Alive—2 years 
retage; coniza- in situ; leiomyo- 
tion of cervix sarcoma 
6. M. G 41 0 Total hysterecto- Leiomyosarcoma  Alive—2 years 
my; bilateral 
salpingo- 
oophorectomy 
7. M. C. 50 2-2-0-0-2 Total hysterecto- Leiomyosarcoma Alive—2 years 
my; bilateral 
salpingo- 
oophorectomy 
44 3-3-0-0-3. Total hysterecto- Leiomyosarcoma Alive—3 years 
my; bilateral 
salpingo- 
oophorectomy 
9.B. F 48 3-3-0-0-2 Total hysterecto- Leiomyosarcoma Alive—3 years 
my; bilateral 
salpingo- 
oophorectomy 
10. H. C. 40 5-5-3-2-5 Subtotal hyster- Leiomyosarcoma Alive—11 years 
ectomy ; bilater- 
al salpingo- 
oophorectomy 
11. L. Q. 41 0 Subtotal hyster- Leiomyosarcoma Alive—11 years 
ectomy; bilater- 
al salpingo- 
oophorectomy 
12. 8. H 69 0 None Sarcoma of Died—6 months 
uterus 
13. L. 8. 49 0 Total hysterecto- Leiomyosarcoma; Alive—4 years 
my; bilateral recurrent sar- 
salpingo- coma 
oophorectomy 
14. H. L. 40 5-5-3-2-5 Subtotal hyster- Fibromyomas; Alive—8 years 


ectomy; bilater- 
al salpingo- 
oophorectomy 


leiomyosarcoma 
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TABLE I (CONT’D) 


PATHOLOGIC 
REPORT 
Carcinosarcoma 
of uterus 


| PARITY 
9-8-7-7-9 


PATIENT | 
15. A. F. 


OPERATION 


Total hysterecto- 
my; bilateral 
salpingo- 
oophorectomy 


DISPOSITION 
Alive—7 years 


Total hysterecto- Leiomyosarcoma 
my; bilateral 
salpingo- 


oophorectomy 


Alive—1 year 


Total hyster- 
ectomy 


Total hysterecto- 
my; bilateral 
salpingo- 
oophorectomy 


Total hysterecto- 
my; bilateral 
salpingo- 
oophorectomy 


Leiomyosarcoma Alive—1 vear 


Leiomyosarcoma Alive—1 year 


3-2-0-1-2 Sarcoma of 


Alive—4 years 
uterus 


The gynecological staff of Sinai Hospital has had some. experience with 
sarcomatous transformation in fibroid tumors. Interest was evoked in the 
evaluation of these patients from a standpoint of age, parity, type of tumor, 
site of origin, and subsequent course. The records were reviewed covering a 
period of 10 years, 1947 to 1957, inclusive. During that time 17,015 patients 
were admitted to the ward and private services. Of this number, 6,349 or 


37.31 per cent had fibromyomas that were removed either by hysterectomy or 


myomectomy. In the examination of the pathological specimens 19, or 11 per 
cent, were found to have sarcoma or sarcomatous change in an existing myoma. 
Of the 19 patients, one had sarcoma of the cervix, 2 had primary sarcoma of 
the uterus, and one had a mixed carcinosarcoma. The remaining 15 patients 
had sarecomatous transformation in a myoma (85 per cent). 


TABLE II. MALIGNANT AND BENIGN TUMORS 


TYPE OF TUMOR | NO. OF PATIENTS | % OF ADMISSIONS 


Sarcoma 19 

Myoma 6,349 
Carcinoma of endometrium 129 
Carcinoma of cervix 253 


0.11 


37.31 


0.75 
1.48 


During the same period of time there were 253 patients with carcinoma of 
the cervix, or 1.48 per cent of admissions; and 129 cases of endometrial car- 
cinoma, or .75 per cent of admissions. Thus there were 19 cases of sarcoma 
to 382 of carcinoma, or approximately 1 to 20. 


While radiotherapy was instituted in 4 patients following operation, there 
was no apparent change in the course of the disease. The treatment neither 
hindered the disease nor caused improvement. One patient had radiotherapy 
prior to operation. This patient is still alive. 


Of the 19 patients studied, 17 survived operation. Of the 2 who died, 
deterioration was rapid and death occurred 6 months after treatment. Only 
one patient developed a recurrent lesion. All of the microscopic slides were 
thoroughly reviewed by our pathologists and all cases were diagnosed as sarcoma. 
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Of the patients with sarcoma, the oldest was 69 and the youngest 29 years 
of age. The remaining patients were 40 or over. There were 13 patients who 
had 2 or more pregnancies and 6 who had none. Two patients were dead; one 
died 6 months following operative procedure, and the other died without opera- 
tion, the diagnosis having been made from the microscopic examination of tissue 
which was expelled from the vagina. One of the patients had a recurrent tumor 
3 years after the initial operation. Following is the ease report of the patient 
with the reeurrent tumor. 


Case Report 


ati 4. S. is now 52 years of age. She was first seen in January, 1955, at which 
Patient L. § 1 g 

time she complained of pain in the abdomen of 3 to 4 months’ duration. She had been 
married for 25 years but had never had any children, always having used contraception. 
The menses began at the age of 13, appeared regularly every 28 days, and lasted 3 to 4 


- 


A. B. 


Fig. 1.—Microscopic picture of original lesion removed at operation on Feb. 14, 1955 


A, Low-power view showing interlacing cellular bundles of spindle-shaped cells and presence 


of scattered mitoses. B, High-power view showing abundance of mitoses, one of which is 
tripolar. 


days. There was no history of pain during the menses; they were always regular except in the 
past two years, when she noticed they were 2 or 3 days late. The last period was prolonged 
and associated with lower abdominal pain. There was no history of metrorrhagia and on 
only one occasion was there an episode of menorrhagia. The family and past histories 
were irrelevant. 


Upon examination the patient was found to be a well-developed white female, not 
in acute distress. The temperature and pulse were within normal limits. The head, eyes, 
ears, nose, mouth, and throat revealed the usual findings without abnormality. The breasts 
were moderately large; there were no masses present. Examination of the heart and lungs 
revealed no abnormal findings. The blood pressure was 140 systolic and 90 diastolic. 
Upon examination of the abdomen a large, irregular, suprapubic mass could be found 
extending approximately 3 fingerbreadths above the symphysis. There was some tenderness 
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over the mass but it was freely movable and not attached to any of the surrounding struc- 
tures. There were no other positive findings. The pelvic examination revealed a marital 
outlet with no abnormality in the Bartholin or Skene glands or in the urethra. There 
was no cystocele, rectocele, or prolapse. The cervix appeared normal and Papanicolaou 
smears proved negative for malignant cells. The uterus was enlarged by multiple masses 
which corresponded to those felt on abdominal examination. There were no palpable masses 
in either adnexal region. 

The laboratory findings revealed a hemoglobin of 81 per cent with 4,380,000 red blood 
cells. The urine was negative. 

A diagnosis of fibromyoma of the uterus was made and accordingly a total abdominal 
hysterectomy and bilateral salpingo-oophorectomy were performed. The examination of 
the specimen removed revealed submucous, intramural, and subserous myomas. In one of 
these tumors sarcomatous changes were exhibited (Fig. 1). 

The immediate postoperative course was uneventful and the patient was discharged 
She was followed at 3 month intervals for the first year and 


from the hospital in 8 days. 
The pelvic examinations at 


subsequently every 6 months up to the last hospital admission. 


these times revealed no masses. 
n Apri 958, the patient ec ained of urinary frequency, nausea and vomiting, 
In April, 1958, tl utient complained of urinary frequency, nau l ting 


and chills and fever of 2 to 3 weeks’ duration. All of the laboratory tests proved to be 


Fig. 2.—Microscopic picture of secondary lesion removed at operation on April 28, 1958. 
A, Low-power view showing strands of spindle-shaped cells with presence of numerous bizarre 
giant nuclei. B, High-power view showing in detail the appearance of the bizarre giant 
nuclei and the presence of a mitotic figure. 


z 
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negative. Examination of the abdomen and pelvis, however revealed a large mass extending 


3 to 4 fingerbreadths above the symphysis. This mass was hard, tender to the touch, and not 
movable, and it projected into the vagina. 
The patient was admitted to the hospital with a diagnosis of recurrent sarcoma. 


operation a large, hard, fairly well-cireumscribed mass was found in the region of the bladder, 
The tumor was removed by 


At 


extending retroperitoneally into the lateral walls of the pelvis. 
In this process the bladder was opened, the left ureter severed, 


After the bleeding was controlled, the repair of the 
The left ureter was reimplanted into the bladder and 


sharp and blunt dissection. 
and the sigmoid colon transected. 
bladder was accomplished with ease. 


| | fA A ‘ 


610 RADMAN AND KORMAN Am. J. Obst. & Gynec. 


September, 1959 


an end-to-end anastomosis of the sigmoid was carried out by a general surgeon. The post- 
operative course was stormy; the patient made a full recovery in 3 weeks. An intravenous 
pyelogram revealed both kidneys and both ureters to be functioning well. The patient’s 
appetite was good and bowel functions were normal without the use of catharsis or enema. 
An x-ray examination of the chest revealed a questionable metastatic lesion in the lower 
lobe of the left lung. Examination 2 months following operation revealed the pelvis to 
be free of masses. A microscopic examination of the specimen removed at operation 
showed the same sarcomatous changes found in the original specimen (Fig. 2). 


Comment 


Most authorities agree that sarcoma of the uterus, whether originating as 
a primary growth or appearing as a secondary change in a myoma, offers a poor 
prognosis for the patient. When primary, sarcoma is usually attended by rapid 
deterioration and early death. This was quite evident in this series where the 
2 patients with those lesions died 6 months after the initial treatment. Webb’s'® 
series of cases revealed that only 2 of 6 patients with endometrial sarcoma were 
alive 5 years after treatment. In the same series, only 2 of 15 patients with 
leiomyosarcoma were alive after 5 years. Novak’? had a survival rate of 30 
per cent and Kimbrough," 34 per cent. In our series, 2 patients died within 
6 months of the initial treatment, while to date all of the remaining 17 patients 
are alive, the longest survival being 11 years. 

One is often lulled into a false sense of security when sarecomatous changes 
have been observed in a myoma. Kimbrough,'* as well as Davis, Kee, and 
Andreson,’ report recurrences after 4 and 11 years. We report a recurrence 
after 3 years. We cannot agree with Webb’® that a patient ¢an be reassured 
that the likelihood of recurrence is small after 3 years. It is our contention that 
the microscopic examination of the tissue removed gives no clue as to the possi- 
bility of a metastatic lesion appearing later. The prognosis always should be 
guarded. 

The importance of a complete examination of the specimen removed at 
operation is emphasized. Not only should a uterus be examined grossly while 
the operation is still in progress, but individual myomatous tumors removed 
during a myomectomy should also be opened and thoroughly evaluated. Sus- 
picious lesions are thus detected and total removal of the internal reproductive 
organs, essential for cure, is carried out. The survival rate for patients having 
sareomatous changes confined to a myoma is better than when the lesion origi- 
nates as a primary growth. However, the former is often difficult to detect. 
When confronted with a patient having a myoma, the possibility of sareomatous 
change within this tumor must always be considered. Conservative therapy 
should not be carried beyond the realms of safety. This is difficult to deter- 
mine since it is agreed that there are no specific signs or symptoms that lead 
one to a definite diagnosis of sarcoma. All myomatous uteri should not be re- 
moved regardless of size, rate of growth, parity, or age of the patient, but 
close observation is constantly indicated. 

The spread of sarcomatous tumors of the uterus proceeds through the 
blood vessels, but also in a lesser degree through the lymphatic system. The 
most significant involvement, however, is by direct extension of the tumor. 
The extension of the tumor process produces adhesions and destruction of the 
surrounding tissues. Such was the ease in this series where recurrence of a 
pelvie tumor occurred 314 years following the original operation. The patient 
had distortion of the bladder, ureters, and sigmoid colon with a questionable 
metastatie lesion to the lung. 

Since there are no distinguishing characteristics of this disease, a diagnosis 
prior to operation is difficult, if not impossible. In 2 patients of our series 
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small bits of tissue were expelled from the vagina and diagnosis was made by 
microscopic examination of that tissue. In the remaining 17 cases the diag- 
nosis was not made until cut sections of the tissue removed were examined 
microscopically. The disease occurs in the fifth or sixth decade, not unlike 
carcinoma of the endometrium and of the ovary. Postmenopausal bleeding 
should always be followed by diagnostic curettage, yet in no instance was the 
diagnosis made by examination of curettage scrapings. There is no direct rela- 
tionship to childbearing; however, 6 occurred in nulliparous patients and 13 
in multiparous. An unusual softness of the uterus and rapid growth may be 
clues, yet these alterations have appeared in myomatous enlargement of the 
uterus where no sarcomatous changes were found. Menometrorrhagia may be 
present but is not more significant than in other types of uterine pathological 
lesions. 

In the past 10 years at the Sinai Hospital approximately 90 per cent of 
the patients requiring hysterectomy were treated by the complete variety. This 
has not only obviated the possibility of carcinoma developing in the cervical 
stump but also has proved to be the treatment of choice for other types of 
malignancy in the uterine corpus. Eight of the 19 patients were Jewish while 
the remaining 11 were not, so it may be said that the incidence is not sig- 
nificantly different in Jewish women. Fifteen of the 18 patients operated upon 
in this series had total hysterectomies. 

The inconsistency of the use of ‘‘malignant degeneration’’ or ‘‘sarecomatous 
degeneration’’ is stressed by Danforth® and accentuated by Webb.'® We are 
in full agreement that the development of sarcoma represents a new growth 
and therefore is not a degenerative process. 

Despite the apparently good survival rate in our series, we hesitate to give 
the families of these patients an unguarded prognosis as to the possibility of 
recurrence. From the perusal of the literature and from the opinions of radio- 
therapists, we believe that despite its questionable value? radiotherapy should 
be used postoperatively in all patients with this disease.‘ Besides the usual 
follow-up care administered, routine chest x-rays should be made since the 
lung is the most frequent site of metastatic lesions. 


Summary and Conclusions 


1. The literature concerning sarcoma of the uterus has been reviewed. 

2. A study was made of 17,015 gynecological admissions to the Sinai Hos- 
pital of Baltimore from 1947 to 1957, inclusive. 

3. In this 10 year study, 6,349 patients were found to have myomas; 19 
had sarcoma of the uterus; 129 had carcinoma of the cervix; 253 had endo- 
metrial carcinoma. 

4. Of the patients with sarcoma, 2 were found to have primary sarcoma, 
one had sarcoma of the cervix, and the remaining had sarcomatous changes in 
a pre-existing myoma. 

5. There were 2 deaths in this series; the remaining 17 patients are living 
and well at the time of this study. 

6. One patient had a recurrent tumor with evidence of lung metastases. 

7. Eighteen patients were treated by operation; 15 of the 18 had complete 
hysterectomies. 

8. The degree of malignaney cannot be determined by microscopic evalua- 
tion of the tissue removed, but is in direct proportions to microscopic and gross 
evidence of invasiveness. 


) 
| 
q 


612 RADMAN AND KORMAN Am. J. Obst. & Gynec 


September, 1959 


9. Sarcoma of the uterus, whether a primary or secondary growth, is an 
extremely malignant tumor. Adequate treatment demands complete and im- 
mediate inspection of every myomatous tumor in the operating room at the 
time of operation. 


The authors wish to acknowledge with thanks the assistance of Mrs. Evelyn Carter, 
Record Librarian of Sinai Hospital of Baltimore, and her staff in compiling the statistics 
of the hospital records. We are indebted to the members of the Gynecological staff of Sinai 
Hospital for permission to use their cases in this study. 
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MIXED MESODERMAL SARCOMA OF THE CORPUS 
UTERI ASSOCIATED WITH BILATERAL THECOMA 


ALAN R. Laurain, M.D., AND THomas C. Monroe, M.D., 
NASHVILLE, TENN. 


(From the Departments of Pathology and Obstetrics and Gynecology, Nashville General 
Hospital) 


S FAR as we could determine, only 95 mixed mesodermal sarcomas of the 

corpus uteri have been reported to date. Other pelvic tumors occurring 
concomitantly have included leiomyomas,' and primary carcinoma of the 
ovary.” A review of the reported cases of ovarian thecomas and of mixed 
mesodermal sarcoma of the corpus uteri did not reveal an association such as 
is reported here. Bilateral thecomas are rare. They are said to be always 
unilateral. A single equivocal case* of bilateral thecoma discovered in the 
literature could not be distinguished with certainty from stromal hyper- 
plasia of the contralateral ovary as reported by Wall and associates.® 


Case Report 


O. E., a 65-year-old Negro woman, gravida xii, para ix, who had had 3 abortions, 
was referred to the Nashville General Hospital Tumor Clinie with a history of vaginal 
bleeding of 2 months’ duration, which appeared 14 years after the menopause. The patient 
also complained of vague lower abdominal pain of about 4 months’ duration. Physical 
examination revealed a well-developed, moderately obese Negro woman who appeared older 
than the stated age of 65. The blood pressure was 270/130. The heart was slightly en- 
larged and there was a trace of albumin in the urine. Physical examination was within 
normal limits except for an irregularly enlarged uterus. The adnexal structures could 
not be palpated. A cervical and endometrial suction biopsy was done by the Burch- 
Chalfant methodé on Nov. 16, 1957. The pathological diagnosis was mixed mesodermal 
sarcoma. Because of medical indigency, the patient could not be admitted for therapy 
until Dee. 18, 1957. It was decided that an extrafascial hysterectomy would give her the 
best outlook in spite of a considerable surgical risk. A laparotomy on Dee. 12, 1957, re- 
vealed numerous small tumor nodules beneath the serosa of the uterus as well as many 
enlarged lymph nodes in both external iliac chains. The tubes were free of lesions. 
Within each ovary small, smooth, firm, rounded tumor masses could be felt. The upper 
abdomen, including the liver and aortic nodes, was normal to inspection and palpation. 
An extrafascial hysterectomy with bilateral iliac and obturator lymph node dissection was 
performed. Except for transient hypotension, the patient tolerated the operation well. 

Pathological studies revealed an enlarged uterus which measured 13 by 9 by 6 em., 
with cervix and both tubes and ovaries attached. The uterine cavity, myometrium, and 
subserosa were the seat of multiple variable-sized tumor nodules ranging from 3 to 9 em. 
in greatest diameter. Cut surfaces were homogeneous, gray and glistening with scattered 
fairly large areas of hemorrhage and yellow necrosis. Each ovary contained a hard, well- 
circumscribed but unencapsulated, bright yellow tumor about 3 cm. in diameter (Fig. 1). 
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No attempt was made to determine whether these tumors were producing steroids. The 
tubes appeared grossly normal, but the lymph nodes accompanying the specimen were 
almost completely replaced by tumor tissue like that involving the uterus proper. 


Microscopically, the uterine tumor presented features like those seen in the minute 
tissue fragments removed earlier by suction biopsy. There were numerous “spider” cells, 
large fields of succulent round cells with abundant acidophilic cytoplasm, and scattered 
“strap cells” in which transverse striations were readily demonstrable (Figs. 2-4). Each 
ovarian tumor was composed of interlacing bundles of oval and spindle-shaped cells show 
ing marked cytoplasmic vacuolization and focal zones of hyalinization (Figs. 5 and 6). 
Frozen sections stained with Sudan IV revealed numerous fat droplets within the cyto 
plasm of the cells and also within the interstices of the tumors. The lymph node metas- 
tases showed features similar to those of the uterine tumor, but, on the whole, were mor 
cellular. 


‘ 


Fig. 1.—Gross photo of opened uterus and cervix. Of note are the hemisected ovaries 
at the top, each of which contains a well-circumscribed tumor shown best on the left of the 
figure (arrow). 


The patient did well for 72 hours after the operation; then anuria developed and 
the blood pressure fell to shock levels. The packed cell volume was found to be slightly 
increased but an electrocardiogram showed no change from one done before the opera 
tion. A diagnosis of acute adrenocortical insufficiency was made and Levophed and corti- 
cal steroids were administered intravenously without benefit. No changes in secondary 
sexual characteristics were noted. Despite all efforts, the patient died 24 hours after 
shock occurred. Permission for autopsy was denied. 


Comment 


Mixed mesodermal sarcoma of the uterus is uncommon and presents 
clinical characteristics and pathological features like those seen in sarcoma 
botryoides in children. These neoplasms are classified as rhabdomyosarcoma 
by some pathologists. The prognosis of the tumor under discussion and of the 
related rhabdomyosarcoma in any of the various reported primary sites is 
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extremely poor.’ There is very little response to x-ray therapy, and surgery 


s the treatment of choice in operable cases. In the uterus, these tumors 


involve the cervix and the corpus uteri in a ratio of 1 to 1.6, respectively,’ 
and account for 0.01 per cent? of uterine malignancies in adults. 


Fig. 2.—Representative section of tumor involving endometrium showing spindle-shaped 
cells in the stroma and the lack of neoplastic changes in the epithelium of 3 endometrial 


glands visible in the lower half of the figure. (Hematoxylin and eosin. X180; reduced \.) 


Fig. 4. 


Fig. 3. 
“i Fig. 3.—Details of tumor involving interstitial tissue of endometrium showing numerous 
strap” cells. (Hematoxylin and eosin. 570; reduced 14.) 
; Fig. 4.—Oil immersion view of transverse striations found in many of the “strap” 
illustrated in Fig 3. (Hematoxylin and eosin. 750; reduced \%.) 


cells 


It was planned to investigate the pituitary-adrenal axis in this patient but 
her early postoperative death occurred before this could be accomplished. 
According to Ingram and Novak® an increased incidence of adenocarcinoma 
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of the corpus uteri in cases of feminizing ovarian tumors suggests a probabl: 
predisposing role of postmenopausal steroid stimulation of the endometriun 
in the development of cancer. Although a single ease of association betwee 
histologically typical thecomas and a nonepithelial malignancy is of no sta 
tistical significance, it suggests that the role played by steroids in uterin: 
malignancy is more devious than meets the eye. 


Fig. 5. 


Fig. 6. 


Fig. 5.—Photomicrograph of right ovarian tumor showing a sharp line of demarcatio! 
between the tumor and the adjacent ovarian stroma. (Hematoxylin and eosin. X140; Ir 
duced 


Fig. 6.—Photomicrograph of left ovarian tumor showing details typical of each ovarial 
tumor. (Hematoxylin and eosin. 570; reduced 4.) 


Summary 


A ease of mixed mesodermal sarcoma of the uterus associated with bilat 
eral ovarian thecoma is reported and discussed. 
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SARCOMA BOTRYOIDES 
A Case Report 


EpwarbD J. CRAwrorp, M.D., SHREVEPORT, La. 


LTHOUGH sarcoma botryoides has been diagnosed in newborn infants,» ” ° 

as well as in postmenopausal women, it is primarily a disease of the first 

two decades of life. The age incidence as reported by McFarland? showed that 

only 39 out of 182 patients were over 22 years of age. Our patient was 11 
months of age when the diagnosis was established. 

The primary site is closely related to the age of the patients. In infancy 
and childhood the vagina is the place of origin. During years of active repro- 
ductive life, it is the cervix. The tumors of the fundus occur in the postmeno- 
pausal years. 

The definitions of sarcoma botryoides are many, but the one which seems 
to us to be the most accurate in the present state of our knowledge was given 
by Ober and Edgecomb‘ who wrote, ‘‘Sarecoma botryoides is defined as a tumor 


Fig. 1.—Photograph of surgical specimen. Note polypoid mass near vaginal introitus (arrow). 
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hat occurs predominantly in infants and children in almost any part of the 
irogenital apparatus, that grows in the form of a single complex polypoid mass, 
hat is derived from mesenchymal cells, that may exhibit any or all of the 
ransformations displayed by mutipotent mesenchymal cells, and that is char- 
eterized by a tendency to recur locally following attempts at extirpation, to 


extend to adjacent pelvic viscera, and somewhat less frequently to metastasize 
to distant organs.’’ 


An 11-month-old Negro girl was seen at the Gynecologic Tumor Clinic on Aug. 16, 
1957. The child’s mother stated that she had noted a growth in the child’s perineal region 
for the past 3 months. There had been no bleeding, discharge, or other symptoms. 


Physical examination disclosed no abnormal findings other than those related to the 
pelvis. Examination of the pelvis revealed 3 red polypoid lesions at the introitus. Each 
measured about 1.0 cm. in diameter and was attached by a pedicle which arose from the 
vaginal mucosa just inside the hymenal ring. On speculum examination two additional, 
similar polypoid masses were found attached by short pedicles to the anterior vaginal wall. 
The cervix was infantile and presented no lesions. The uterine fundus and adnexal regions 
were negative. 


An excisional biopsy of the 3 external lesions was performed and the pathologic diag- 
nosis of sarcoma botryoides was returned. Cystoscopic examination revealed the bladder 
and urethra to be normal. The remainder of the investigation demonstrated no abnormalities. 


A total abdominal hysterectomy and colpectomy with colpocleisis were performed 
(Fig. 1). No evidence of extension through the vaginal wall was noted (Fig. 2). 


Fig. 2.—Low-power photomicrograph indicating that tumor has not extended through vagina. 


Microscopic examination revealed malignant papillomatous structures characterized by 
stratified squamous epithelium overlying mixtures of immature vascular connective tissue, 
myxomatous tissue, and striated muscle. 


The patient was discharged on the ninth postoperative day following an uneventful 
recovery. Eighteen months have elapsed since operation with no evidence of recurrence. 
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Comment 

The important clinical feature of this case is that it was recognized early 
and radical treatment was instituted soon after the diagnosis was established. 
Even though only 2 five-year survivals after treatment of sarcoma botryoides 
are reported,* > our case has several features that may indicate a favorable 
outcome. The tumors were small and no invasion was noted through the 
vaginal wall. 

The treatment of sarcoma botryoides by currently available methods has 
been universally discouraging. Local excision, with or without x-ray therapy, 
is certainly only palliative and uniformly is followed by local recurrence, 
extension of the tumor and death. Early extension from the vagina and cervix 
to the surrounding pelvic viscera makes early diagnosis imperative if suecessful 
treatment by hysterectomy and vaginectomy is to be employed. Extremely 
radical pelvic exenteration with excision of the internal genitals, bladder, and 
rectum may be the only salvation of more advanced eases. 

Certainly every effort to institute early diagnosis and treatment—as radical 
as deemed necessary—should be made if the survival rate is to be improved. 


Summary 
A ease of sarcoma botryoides of the vagina is reported. After 18 months 
the patient is well and free of disease. 
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SARCOMA BOTRYOIDES 
A Case Report 


Harovp H. Hitt, Captain (MC) USN, 
Tuomas B. LEBHERZ, COMMANDER (MC) USN, AND 
Epmunp B. McManon, LIEUTENANT (MC) USN 


(From the Department of Obstetrics and Gynecology, National Naval Medical Center, 
Bethesda, Md.) 


? 


HE term ‘‘sareoma botryoides’’ is used to describe a malignant mesodermal 

tumor, resembling a bunch of grapes, that arises from the lower part of the 
female genital tract. It oceurs both in adults and in children, but is by far 
more common at 2 years of age and under. The majority of papers on the 
subject are case reports, but the works by Shaw,' Adler,? and MeFarland’® 
are outstanding and constitute an authoritative summation of what is now 
known of the disease. 


The rarity of sarcoma botryoides is well emphasized by a case report of 
Murphy and Dushane* wherein is described the only case seen at the Mayo 
Clinie from its ineeption until 1948. Other large elinies similarly report 
only single cases over prolonged periods of time. MeFarland’s classic article* 
in 1935 on dysontogenetie and mixed tumors of the urogenital region remains 
the standard reference on the subject. A review of the literature is made 
most difficult by complicated terminology and incorrect identification of in- 
dividual tumors. However, there appears to be at this writing approximately 
115 eases of this type recorded. Ulfelder® suggests that primary sarcoma of 
the vagina occurs approximately once in every 4,000 gynecological admissions. 

J.C. B. (NNMC 248203), a 6-month-old white girl, was referred to the National Naval 
Medical Center on June 4, 1956, having first been seen at another hospital on May 16, 1956, 
because the mother had noticed 3 small masses arising from the right side of the hymen. 
Examination at that time revealed 3 small masses, measuring approximately 2 by 5 mm. 
which were of the color of normal mucosa. It was the examiner’s impression that these 
represented normal hymenal tags which had become irritated and edematous. Warm saline 
compresses and A & D Ointment were prescribed. The infant was seen again on May 25, 
1956, at which time the masses measured approximately 4 by 6 mm. One of the masses was 
excised and a microscopic diagnosis of sarcoma botryoides established. During the week 
prior to admission to our hospital the masses increased rapidly in size. 

Examination on admission revealed 3 reddish-pink smooth pedunculated growths, 1 em. 
in diameter, arising from the anterior hymenal ring and the posterior urethral meatus and 
protruding through the labia. A small area of suspected involvement was noted on the left 
labia minorus. Firm, enlarged inguinal nodes were palpable bilaterally. The remainder of 
the physical examination was within normal limits. 
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On June 12, 1956, a hysterocolpectomy, urethroplasty, partial vulvectomy, and supra 
pubie cystotomy were carried out by a combined abdominal and vaginal route in such a 
manner that the entire specimen was removed en bloc by inversion of the vagina from below. 


First Admission.— 


Gross examination: The specimen labeled urethra tumor, right and left, consisted of 
2 pieces of formalin-fixed tissue; the smaller piece measuring 1.5 by 0.3 by 0.4 em. and the 
larger measuring 3 by 0.7 by 0.3 ecm. These tissues were pinkish-tan and firm. 


The formalin-fixed vagina measured 4 by 4 cm. The specimen had been previously 
opened (Fig. 1). The vaginal mucosa had an area of polypoid projections on its mucosum, 
which measured 0.5 em. in diameter. The inferior or perineal portion contained 3 polypoid 
projections measuring 1.5 em. in length and the diameter of the largest measured 1.2 em. 
The cervical portion of the vagina was grossly normal for a distance of 1 em. At this 
point, the tumor mass described above began. On the opposite surface, near the perineal 
portion of the specimen, was a portion of urethra which measured 1.0 em. in length. The 
main body of the tumor lay on the anterior surface of the vagina. 


Fig. 1.—Excised vagina with grapelike tumors on anterior wall. 


The formalin-fixed infantile uterus measured 3 em. in length. The specimen had been 
previously opened. The-cervical-endocervical canal was 2 em. in length and the endometrial 
cavity was 0.6 cm. in length. The attached margin of vaginal cuff measured 1 em. in length 
and was grossly normal. Ligated, severed ends of the “allopian tubes were attached. 


Microscopic examination: The sections consisted of mucous membrane covered by a 
thin layer of cornifying stratified squamous epithelium, which covered a stroma consisting 
of fairly dense, highly vascular, collagenous connective tissue. Small areas of recent hemor 
rhage were scattered throughout this tissue. The architecture changed rather abruptly into 
several polypoid masses. These polypoid areas were likewise covered by stratified squamous 
epithelium, which dipped down into the cleftlike spaces between the papillary projections 
of the tumor. The underlying stroma was loose, edematous, and, in some areas, myxoid in 
character. Lying within this stroma were many small, spindle-shaped and _ stellate-shaped 
cells. Associated with many of the former were well-developed esoinophilie fibers. Also 
seattered throughout the stroma were large pleomorphic cells, very rich in chromatin 
material, having large, bizarre-shaped nuclei. The cytoplasm of these cells was deeply 
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sosinophilic and the cytoplasmic borders were sharp. In many of these latter cells, the 
-ytoplasm was in a globular arrangement; however, a large number appeared as fibers. 
Only in an occasional cell could one identify cross striations. Some of these large pleomorphic 
cells had nuclei confined to one end, giving a racquet shape, whereas others had the nuclei 
arranged in tandem. Also scattered throughout the stroma were small aggregates of chronic 
inflammatory cells (Figs. 2 and 3). 

The section from the vagina was taken in the anteroposterior diameter and, there- 
fore, represented a sagittal section of the vagina, 1 cm. from the cervix through the 
hymenal ring. The histologic changes were essentially those described above; however, 
some of the papillary projections near the vaginal orifice were ulcerated in one or two 
small areas. Also, the stroma of the papillary projections was composed, for the most part, 
of very loose, edematous tissue in which there were a large number of stellate cells and 
a few spindle and pleomorphic cells. The character of the stroma, however, was more dense 
on the upper vaginal wall in the direction of the cervix. The large pleomorphic cells were 
found at the periphery of the hymenal ring. Cross striations were easily identified in 


. 


Fig. 2. Fig. 3. 

Fig. 2.—Microscopic appearance of excised tumor showing large strap cells. (x200; 
reduced 14.) 

Fig. 3.—High-power view of typical strap cells with cross striations. (500; reduced 14.) 


many of these cells. Although the upper 1 em. of the vagina was described as grossly 
normal, small foci of malignant cells could be identified unequivocally to within one 
low-power field of the upper portion of the vaginal excision. 

Sections from the corpus uteri and the cervix showed no evidence of involvement 
by the tumor. 


Pathologic Diagnosis—Sareoma botryoides (embryonic rhabdomyosarcoma) involving 
che vagina, hymen, and urethra (Fig. 4). 

The postoperative course was essentially uncomplicated. The suprapubic catheter 
Was removed on the ninth postoperative day and the patient was discharged on the twenty- 
eighth postoperative day, at which time the cystotomy wound had healed and perineal 
site was clean and granulating nicely. 

At follow-up visits the operative site had healed well and the only complaint was 
some stress incontinence until December, 1956, when she developed increasingly severe 
dysuria. Examination revealed a recurrence at the urethra. 
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Second Admission.— 


On Dee. 21, 1956, a laparotomy by retropubic approach demonstrated the tumor to 


involve the entire urethra, bladder wall, and lower third of the left ureter (Fig. 5). The 
urethra and bladder neck were amputated along with the clitoris and remaining vulva. 
A bladder pouch was made by a suprapubic cystostomy. The procedure was done as 


palliation of the severe dysuria and perineal irritation present at the time of recurrence. 
Gross examination: The biopsy specimen from the bladder consisted of one irregularly 
shaped piece of grayish-tan tissue fixed in formalin, which measured 1.5 by 0.8 by 0.5 em. 
The specimen labeled ‘‘urethra and vulva’’ 
vulva with a grayish-brown, multilobulated structure extruding from the vaginal orifice. 


consisted of a formalin-fixed infantile 


Fig. 4. 


Fig. 5. 
Fig. 4.—Initial appearance of the tumor on admission. 
Fig. 5.—Urethral recurrence 6 months after operation. 


The external portion of the mass measured 1.5 by 1.3 em. Hemisection of this specimen 
revealed the grayish-brown structure to completely fill the vagina as it grew from the 
superior wall. 

Microscopic examination: Sections were those of the bladder wall, which was 
thrown into papillary folds. The crypts between these projections were lined by a thin 
layer of transitional cells. The stroma was relatively dense and heavily infiltrated by 
many large pleomorphic cells. The cells were similar to those described in the previous 
report and cross striations were easily indentifiable in a large number of these. The 
bladder wall was also heavily infiltrated by eosinophils. 

A microscopic section taken of the hemisection of the urethra and vulva showed 
the urethra, vagina, and surrounding stromal tissue. Infiltrating the stroma deep to the 
urethral mucosa at one point were sheets of cells similar to those described above. 
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Pathologic Diagnosis.—Metastatic sarcoma botryoides (embryonic rhabdomyosarcoma) 
of the bladder wall and urethra. 

Forty-eight hours following the operation, the urine was noted to be leaking around 
the catheter and lower pole of the incision. One week after the operation, the tumor was 
visible protruding through the operative incision. On Jan. 9, 1957, the patient was started 
on 6-mereaptopurine and Azoserine, 25 mg. each, daily. External radiation was begun 
on January 11, in dosage of 200 r every other day for a total of 2,600 r in air. The 
tumor continued to enlarge but less rapidly than before (Fig. 6). The course was progres- 
sively downhill with gradual weight loss and tumor growth. The 6-mercaptopurine and 
Azoserine dosage was changed to 25 mg. q.id. in 5 day series for 3 courses, but other 
than toxic side effects no change was seen to occur in tumor growth. The major problem 


Fig. 6. 


Fig. 7. 
Fig. 6.—Local recurrence 4 weeks after second surgical procedure. 
Fig. 7.—Gross appearance of the tumor at autopsy. 


in nursing care was perineal and perianal excoriation secondary to urinary leakage about 
the tumor mass at the lower end of the abdominal incision. The course of the patient 
continued to be that of progressive deteriorization; she died on Jan, 25, 1957. 


Comment 


This case undoubtedly falls in the category of sarcoma botryoides. Grossly 
the initially excised tissue is seen in Fig. 1 and is microscopically pictured in 
Figs. 2 and 3. 

The age of the patient, 6 months, conforms to the majority in that most 
of these lesions are seen in children under 2 years of age, although this is one of 
the youngest reported. The presenting symptom, something protruding from 
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the vagina, is classical, as can readily be seen in Fig. 4. The absence of an 
earlier discharge may be attributed to the location of the tumor. The initial 
impression of the referring physician that the growth was probably a hymenal 
tag or some other benign lesion is also the usual but misconceived idea, as 
Duncan’ so well analyzes, noting that nowhere can one find a discussion of 
benign polypoid growths of the vaginal tract in infants and children. Taussig* 
aptly suggests that while tumors of the genital tract in girls are relatively in- 
frequent they assume importance because of the high proportion of them that 
are malignant. A point well taken and worth emphasis is that although 
sarcoma botryoides is rare, any simple lesion in children remotely resembling 
a growth is rare. 

To the naked eye, the neoplasm does appear as so many brownish-pink 
grapes falling or protruding from the vagina. They may be found to originate 
from a wide pedicle which is attached to the vagina, anteriorly or posteriorly, 
the cervix, urethral meatus, or hymen. Late in the disease, location of the 
site of origin is difficult because of the local invasion which occurs as the 
usual progress of growth. Occasional cases of lymph node, pleural, and pul- 
monary metastasis are reported but these appear to be the exception rather 
than the rule. 

Microscopically, sarcoma botryoides characteristically consists of an edem- 
atous, myxomatous cellular stroma containing pleomorphie cells, some of which 
are large and contain several nuclei with striated fibril in their cytoplasm. The 
large striated cells lie adjacent to and mingled with actively growing myeloblasts. 
Bone and eartilage have been described as an occasional og¢eurrence. The 
whole mass may be covered by squamous epithelium; ulceration is rare. 

The etiology of these tumors has been ascribed to dysontogenesis by 
McFarland.’ This lengthy but pleasant analysis seems to more than bear 
out his conclusions. The characteristies of this tumor, namely, (1) that it is 
composed of several different and easily identified tissues which are foreign 
to the part, (2) its frequent occurrence at a very early age, (3) the distinetly 
embryonal nature of the tissue, and (4) the multiple areas of apparent primary 
tumor growth, all certainly lend impetus to the dysontogenetic theory of etiology. 

Since these tumors occur in such distinetive sites and in such a sharply 
delineated age group, with rare exceptions, they should be separated from 
the mixed mesodermal tumor of the cervix and corpus uteri seen in older 
patients. These tumors of adults have a histogenesis best explained by malignant 
stromal metaplasia. 

The method of management of this case was chosen because of what we 
felt was a positive appreach to oncology. With sarcoma botryoides one is 
confronted with a disease which up to 1935 was characterized by the 100 per 
cent fatal outcome. Isolated cases reported since that time by and large had 
fatal outcomes. However, two reports—one in 1947 by Ulfelder and Quan® 
and another by Sharkman® in 1950—were managed by radical operation and 
each reports survival rates in excess of 5 years. Other cases reported that 
were treated by radical operation did not have a successful outeome. Ulfelder’s 
patient was managed by a procedure identical to that which we used and is 
living and well at the present time. 

Because of the origination of the tumor at the outer third of the vagina 
just at the urethral meatus, a total culpectomy, hymenectomy, partial vulvectomy, 
and partial removal of the urethra were performed in addition to the hyster- 
ectomy. Initially the hysterectomy and vaginal dissection were earried out 
abdominally after which a eystotomy was performed in anticipation of urethral 
surgery. The dissected uterus and vagina were left intact to be freed up 
vaginally by inversion and dissection until such time that the mass with the 
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lower third of the urethra could be removed en bloc by a cireumcising vulval 
incision. In view of the marked tendency to local recurrence, wide excision 
is a must and the method of en bloc removal seems reasonable from a cell 
spillage standpoint. 


The local recurrence seen in Fig. 5 which occurred 6 months later certainly 
suggests that the initial operation was inadequate and possibly that application 
of the dysontogenetic theory may well have led to a cure. More specifically 
complete cystectomy and urethectomy as the initial therapy now seem a must 
if a cure were to be anticipated. Figs. 6 and 7 shew the progressive late phase 
of the disease. 

Worthy of note is the marked ease with which the first procedure was done. 
Tissue planes readily presented themselves, the exceptionally small vessels 
encountered offered no problem, and removal of the specimen through the 
vagina by inversion seemed to facilitate the en bloe removal of the specimen. 
In this case, as in the 3 reported cures, the ovaries were left intact. At the 
second procedure the retropubic approach was used and was found to be very 
advantageous from the standpoint of exposure and ease of removal. 

In view of the aforementioned pessimistic outlook when sarcoma botryoides 
is treated with inadequate surgical procedure, local excision, or radiation, we 
feel radical excision warrants further investigation, but with more adherence to 
the dysontogenetic principles. The en bloe method and retropubic urinary 
tract approach are suggested as procedures which would fa¢ilitate mere a 
radical operation and make for a successful outcome. 

Late management with x-ray therapy and carcinochemotherapeutie drugs 
met with failure as was anticipated. Noting the report by Li, Hertz, and 
Spencer,’ the dosage schedule of 6-mereaptopurine and Azoserine was changed 


to an intensive regimen so as to produce substantial but reversible toxicity; 
that is, 25 mg. 4 times daily for 5 days. It was hoped that since this tumor 
fell into the class of those of embryonic development possibly this method of 
antifolie acid administration would be helpful. However, the ultimate progress 
and outcome of the case did not bear out the final results. 


Summary 
1. A ease of sarcoma botryoides is presented. 
2. The pessimistic outcome of this disease is emphasized. 
3. Reeurrence of the tumor despite radical operation is felt to have occurred 
because of nonadherence to the dysontogenetice theory. 
4. The techniques used are suggested as worthy of trial in future cases 
managed elsewhere. 
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THE ANTERIOR VAGINAL SUSPENSION OPERATION 
A Report of 110 Cases 


RAPHAEL B. DurFEE, M.D., PorTLAND, ORE. 


(From the Department of Obstetrics and Gynecology, University of Oregon Medical School 
Hospitals and Clinics) 


NTERIOR urethral suspension operations should be used far more exten- 
sively than they are at the present time in the treatment of stress incon- 
tinence. Vaginal operations currently used for the correction of this disorder 
are not entirely successful. This type of operation ean and should be adapted 
to most cases as a primary, rather than a secondary, procedure, for there is 
greater opportunity for a more permanent cure with fewer undesirable 
postoperative sequelae. / 

The emphasis in the past has been to use the anterior suspension operation 
primarily in the treatment of postoperative failures.t Recently, there has been 
a trend toward the extension of the operation to include its use as a primary 
repair.” The indications for the use of the anterior vaginal repair ean be much 
more widely extended to enfold the majority of cases of stress incontinence 
and even to its adaptability to cases of anterior vaginal wall relaxation without 
stress incontinence symptoms. Innovations in surgical technique, as well as 
in positioning of the patient and in the use of permanent sutures, greatly facili- 
tate the selection of the method for use as a primary repair. This series is 
presented not only to demonstrate the feasibility of the wider indications for its 
use, but also the modifications of the original technique of Marshall, Marchetti, 
and Krantz.’ 


Method 


The breadth of applicability of the operation is demonstrated by grouping 
patients according to the following indications and pathological conditions: 

1. Patients with symptoms of stress incontinence who had a demonstrable 
cystocele, no prolapse, and definite pelvic pathology for which pelvie opera- 
tions were done at the time of the anterior vaginal suspension (Table I). 


TABLE I. SYMPTOMS OF STRESS INCONTINENCE WITH ANATOMICAL DEFECT AND PELVIC 
PATHOLOGY 


NUMBER OF 
PATIENTS | CYSTOCELE PROLAPSE PELVIC PATHOLOGY OPERATIONS 


10 + 0 Myoma, pelvic inflammatory Abdominal hysterectomy 
disease 

5 + 0 Ovarian cyst Oophorectomy 

15 + 0 + na 
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2. Patients without symptoms of stress incontinence, but with all the 


above criteria. This is the group upon whom the prophylactic anterior vaginal 
suspension has been done at the time of other indicated pelvie surgery (Table 
IT). 


TABLE II, ASYMPTOMATIC FOR STRESS INCONTINENCE WITH ANATOMICAL DEFECT AND 
PELVIC PATHOLOGY 


NUMBER OF | 
PATIENTS | CYSTOCELE | PROLAPSE PELVIC PATHOLOGY OPERATIONS 
5 + 0 Myoma, pelvic inflammatory Abdominal hysterectomy 
disease 
4 + 0 Sterilization Pomeroy 
3 + 0 Ovarian cyst Oophorectomy 
12 + 0 rt + 


3. Patients with and without cystocele, with no prolapse, and with multi- 
ple previous anterior vaginal wall relaxation repairs that have been unsuc- 
cessful or have recurred (Table IIT). 


TABLE IIT. Symproms or Stress INCONTINENCE WITH PREVIOUS VAGINAL SURGERY FAILURE 


NUMBER OF 


PATIENTS | CYSTOCELE | PROLAPSE PREVIOUS OPERATIONS 
6 + 0 Vaginal hysterectomy; anterior and posterior repair 
4 - 0 Abdominal hysterectomy; anterior and posterior repair 
3 0 0 Manchester repair; anterior and posterior repair 
5 + 0 Anterior and posterior repair 
5) + 0 Hysterectomy; anterior and posterior repair (Marshall- 
Marchetti-Krantz) 
1 + 0 Marshall-Marchetti-Krantz operation (repeat) 
24 + 0 Various 


4. Patients without demonstrable pelvie relaxation or pathology with 
symptoms of stress incontinence which was also clinically demonstrable (Table 


IV). 


TABLE IV. SymptToMs or STRESS INCONTINENCE WITHOUT ANATOMICAL DEFECT OR PELVIC 


PATHOLOGY 
NUMBER OF 
PATIENTS CYSTOCELE PROLAPSE PATHOLOGY PARITY 
3 0 0 0 0 
2 0 0 0 Virgin 
4 0 0 0 Cesarean sections 
9 0 0 0 No vaginal deliveries 


5. Patients with stress incontinence following previous radical procedures 
in the pelvis and vaginal hysterectomy without repair, with cystocele without 
prolapse (Table V). 


TABLE V. SyMPTOMATIC STRESS INCONTINENCE WITH PosToPpERATIVE PELVIC SURGERY 


NUMBER OF 


PATIENTS CYSTOCELE PROLAPSE PREVIOUS OPERATIONS 
4 + 0 Vaginal hysterectomy only 
1 + 0 Radical vulvectomy 
2 - 0 Radical Wertheim hysterectomy 
7 + 0 + 


; 
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6. Patients with pelvic symptoms of dyspareunia, general pelvic discom- 
fort, but no symptoms of stress incontinence. All with cystocele and various 
degrees of uterine prolapse. Repaired for the symptoms with prophylactic 
anterior vaginal repair (Table VI). 


TABLE VI. ASYMPTOMATIC FOR STRESS INCONTINENCE WITH ANATOMICAL DEFECT AND PELVIi 


PAIN 
NUMBER OF om SYMPTOMS NOT 
PATIENTS CYSTOCELE | PROLAPSE REFERRABLE TO STRESS 
4 + 0 + 
7 + Mild + 
4 + Moderate + 
15 + + + 


7. Patients: with stress incontinence symptoms which they did not have 
prior to the surgical procedure listed. In other words, failed prophylactic re- 
pairs with the production of stress incontinence (Table VII). 


TABLE VII. SymMprToMATic Stress INCONTINENCE WITHOUT ANATOMICAL DEFECT; FAILED 
PROPHYLACTIC REPAIR 


NUMBER OF 


PATIENTS | CYSTOCELE | PROLAPSE | PREVIOUS OPERATIONS 
2 0 0 Manchester procedure; anterior aml posterior repair 
1 0 0 Anterior and posterior repair 
3 0 0 Vaginal hysterectomy; anterior and posterior repair 
6 0 0 Combined 


8. Patients with cystocele, all degrees of uterine prolapse, without other 
pelvie pathology, upon whom combined anterior vaginal suspension and other 
reparative procedures have been carried out (Table VIII). 


TABLE VIII. Sympromatic Stress INCONTINENCE WITH ANATOMICAL DEFECT WITHOUT 
PELVIC PATHOLOGY 


NUMBER OF | ANTERIOR SUSPENSION AND 


PATIENTS CYSTOCELE | PROLAPSE PATHOLOGY OTHER OPERATIONS 
9 + Moderate 0 Vaginal hysterectomy 
6 + Mild 0 Uterine suspension 
4 + 0 
3 + 0 0 Posterior repair 
22 + + 0 + 


9. Total number of patients symptomatic for stress incontinence who have 
been operated upon with a description of the history and classification (Table 


IX). 


TABLE IX. SYMPTOMATIC STRESS INCONTINENCE 


NUMBER OF | | PELVIC | PREVIOUS 
PATIENTS CYSTOCELE | PROLAPSE PATHOLOGY — | PARITY | OPERATION 
15 + 0 + Multipara 0 
12 + + 0 Multipara 0 
16 + 0 0 Multipara 0 
5 0 0 0 Nullipara 0 
4 0 0 0 Primipara 0 
7 + 0 0 Multipara + 
19 + 0 0 Multipara + 
3 0 0 0 Multipara + 
6 0 0 0 Multipara t 


=, 
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10, Patients asymptomatic for stress incontinence who have been operated 
upon prophylactically or for other necessary pelvic repair procedures (Table 


X). 


TABLE X. ASYMPTOMATIC FOR STRESS INCONTINENCE 
NUMBER OF | PELVIC | PREVIOUS 
PATIENTS CYSTOCELE | PROLAPSE PATHOLOGY PARITY | OPERATION 
12 ~ 0 + Multipara 0 
11 + + Relaxation Multipara 0 
+ ~ 0 Relaxation Multipara 0 


The procedure used herein is referred to as an anterior vaginal suspension 
operation rather than anterior urethrovesical suspension. It embodies many 
of the principles of the latter in that it accomplishes a similar anatomical and 
physiological end result. Actually, by the technique described in the series, 
the operation is a suspension of the vagina from the pubie arch with incidental 
elevation of urethra, vesical neck, and bladder. These latter organs are not 
in themselves sutured or otherwise involved, except by being elevated and 
suspended in the vaginal sling. In order to fully appreciate the meaning of 
this description, it is necessary to review the principles behind its use. 

There are many theories as to the etiology of stress incontinence. It 
follows that there are as many or more surgical methods for the correction 
of these symptoms as there are etiological assumptions.* **° Based upon 
anatomical studies, Krantz® has provided a defendable explanation for the 
success of the use of an anterior urethrovesical suspension. 

The basis for the theoretical discussion as to why anterior suspensions 
work as well as they seem to depends upon these assumptions. The anterior 
suspension reestablishes the fulerum by elevating and fixing the tissues near 
the vesical neck and the urethra to the undersurface of the pubis. In effect, 
the so-called pubourethral ligaments’ are re-established in a functioning posi- 
tion. This position permits free mobility of the posterior and later surfaces of 
the urethra. 

Most of the vaginal operations which have been devised correct the above- 
mentioned anatomical defect to greater or lesser degree. Most of them, however, 
have a tendency to fix the urethra and vesical neck, reducing the mobility of 
these organs. In some instances, posterior urethral scarring literally pulls the 
urethra into a posterior urethrocele, causing failure of function.* The role of 
urethral mobility, as well as preservation or restoration of the posterior ure- 
throvesical angle, is probably as important an element in the maintenance of 
continence as the physiology deseribed by Krantz.6 The anterior vaginal sus- 
pension operation—especially as modified—utilizes an understanding of all 
these principles in its application to all forms of true stress incontinence 
correction. 

In the original operation with its more recent changes, the principles are 
essentially as follows: 


1. With a Foley bag catheter in the urethra to facilitate identification of 
the vesical neck, the bladder, bladder neck, and vagina are exposed by dis- 
section from above through an abdominal wall incision. 

2. Sutures are placed in the vagina, using a double bite parallel to the 
2 S 
urethra and urethral vesical junction. 

3. These sutures, of catgut, are then placed through the periosteum of the 
undersurface of the pubis. 

_ 4 The sutures are then tied, thus elevating these structures and correct- 
ing the defects noted above. 


| 
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5. This is done with the patient on her back. An assistant places his 
fingers in the vagina to help identify the tissues, and the wound is often closed 
with drains. The peritoneal cavity is not entered for purposes of the repair. 

Modification of this technique has been accomplished in three basic ways: 
(1) the use of an altered position of the patient, (2) the use of permanent 
sutures, (3) wider dissection and different placement of these sutures. The 
position of the patient as used in the majority of cases in this series has done 
a great deal to facilitate the performance of the operation. Return to perma- 
nent sutures has been done in spite of the abandonment of silk or cotton for 
catgut by Ball® and others. 


Position of Patient—In order to facilitate the adaptation of the anterior 
vaginal suspension operation to most primary repair situations, the perform- 
ance of abdominal hysterectomy and other pelvic operative procedures is done 


Fig. 1. 


Modified lithotomy position from the % angle. 


with the patient in a modified lithotomy position (Fig. 1). This is an unortho- 
dox departure from the usual positioning of patients, for abdominal gyneco- 
logical operations, in. American operating rooms. Once an operating team 
becomes familiar with its use, it is surprisingly easy to perform pelvic operative 
procedures with the patient in this position. In relation to the anterior vaginal 
suspension operation, the use of the modified lithotomy position greatly simpli- 
fies the identification of anatomical structures, and the placing of sutures in 
the tissues is accomplished with greater exactitude. 


The modified lithotomy position is used in all instances of the use of an- 
terior vaginal suspension operation, with or without other pelvic operations. 
The use of an examining hand in the vagina is so much easier with the patient 
in the modified lithotomy position than when she is horizontal. This position 
allows for use of routine exploratory curettage and permits the performance 
of multiple surgical gynecological procedures without change of drapes or 
position of the patient. 
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Dissection and Operative Technique.-—With the space of Retzius and space 
of Bogros both well exposed through a transverse incision carried down to the 
peritoneum in the suprapubic region, the operator places 2 fingers in the 
vagina. Upward movement of these fingers provides exposure and the tension 
in the tissues so produced reveals the organs under dissection very clearly. 
This is very effective in promoting identification of the numerous venous plex- 
uses in the area and it produces even greater exposure than the retractor de- 
signed by Chavigny.’® The bladder, the bladder neck, the vagina, the urethra, 
and the pubie symphysis are all well identified and exposed. 

The operator, using his own fingers as a pressure point against which to 
guide the insertion of the needle, places sutures in the vaginal tissue near the 
bladder, urethra, urethrovesical junction, and laterally, as is necessary for 
complete suspension of the vagina (Fig. 2). He can judge the depth of needle 
insertion, width of bite, and the exact tissue plane in which the suture place- 
ment is being made (Fig. 5, A). This prevents the passage of the suture into 
the lumen of the vagina, bladder, or urethral wall, and prevents the possible 


Fig. 2.—The placing of the suture in the vagina, guided by the operator’s finger. (The pubic 
arch has been left out.) 


subsequent formation of a sinus tract, abscess, or fistula. After all sutures 
have been placed in the vaginal tissue, the same sutures are then placed into 
the periosteum of the undersurface of the pubic bone. Since the placing of the 
sutures into the periosteum is not always easy when the operator stands in 
front of the patient between her legs, in many instances he can easily place 
one hand in the vagina and insert the sutures with the other hand from the 
patient’s side without moving to the front at all. The vagina is pushed up- 
ward at the time of tying the knots so that the element of tension is removed 
and there is no excessive pull against either the periosteal tissue or the vaginal 
tissues at the moment of tying. The suspension of the tissue and the setting 
of the knot thus are both improved. Careful and meticulous complete dissection 
of the bladder, bladder neck, and urethra from the anterior vaginal wall is 
absolutely necessary prior to the placing of the sutures. 


Type of Suture—This series has been accomplished using silk suture to 
great advantage. The use of the permanent suture has been adopted in an 
effort to prevent recurrence of anterior vaginal wall relaxation after the 
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operation. The use of catgut sutures and the incomplete suspension of the 
vagina are a large part of the etiological factors in reported cases of failure 
of the Marshall-Marchetti-Krantz operation. Reliance upon the permanence 
of silk suture is greater than might be expected from the scarring produced 
by the catgut. Also, the constant downward pressure in this area against the 
suspended structures postoperatively over a long period of time is resisted 
with greater efficiency by a permanent suture. The placement of the suture, 
especially in the periosteum, is better using silk. The chance of pulling a silk 


Fig. 3.—The insertion of the suture in the vagina at the urethrovesical junction. 


Fig. 4.—All sutures placed in the dome of the vagina prior to insertion in the periosteum. 


suture out of the periosteal tissue has proved to be less than with the larger 
sized chromic catgut. There have been no complications attributable to the 
use of permanent suture in this series of cases. 

Suture Placement.—The proper placement of the sutures in the vaginal 
tissue is of importance in this modification of the original operative technique. 
This is especially true in consideration of the use of this procedure in more 
widely indicated situations. A suture is placed bilaterally exactly in the region 
of the bladder neck with the bite in the vaginal wall from above (Fig. 3). A 
second suture is placed bilaterally parallel to the urethra, but not in it, approxi- 
mately 2 em. below the first suture—also in the vaginal wall, but not through it. 
If there is an extensive urethrocele, still another suture is placed in similar fash- 
ion, about 1.5 em. below the second one, bilaterally. A series of sutures are now 
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placed bilaterally in the dome of the vagina lateral to the bladder (Fig. 4). 
Great care must be exercised so as not to perforate the vaginal mucosa, thus 
preventing formation of a sinus tract (Fig. 5). The design made by these su- 
tures in relation to the previously placed ones is in the form of a T. The foot 
of the 7’ is made by the paraurethral sutures. The crossarms of the 7’ are made 
by the row of sutures placed in the dome of the vagina bilaterally (Fig. 5, B). 


> 


Fig. 5.—A, Lateral view showing proper insertion of suture into vaginal wall. B, The 7 
method of medial and lateral suture placement. 


Fig. 6.—On the right: the vaginal tissue tied in place. On the left: the proper placement of 
the suture in the periosteum. 


A composite drawing (Fig. 6) shows placement of the sutures in the periosteum 
of the pubis on one side and the position of the tissues after tying on the other 
side. In actual practice, all sutures are placed in the vagina and then in the 
periosteum before any of them are tied. 

Thus, the entire vagina is elevated anteriorly in such a way as to produce 
obliteration of the cystocele as well as suspension of the urethra and vesical 
neck with preservation of the posterior urethrovesical angle (Fig. 7). The 
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tension of the support of the vagina is removed from the apex point in the 
midline. An apparent obliteration of the cystocele, as noticed in the post- 
operative examination as well as at the time of operation, is produced by this 
use of lateral sutures (Fig. 7). This is an important observation in the con- 
sideration of adapting this procedure to the correction of more eases of an- 
terior wall relaxation. The cystocele obliteration is greater than that obtained 
by the use of medially placed sutures only near the urethra and bladder neck 
as in the Marshall-Marchetti-Krantz operation. 


The highest point of the suspension is at the vesical neck area of suturing 
(Fig. 7, insert). The lifting of the vagina into a high arched dome suspended 
from the curved undersurface of the pubis, with the high point in the center, 
is the end result of this suggested suture placement. The suspension, there- 
fore, accomplishes the desired results of an anterior vaginal wall repair in that 


Fig. 7.—Insert shows a cross-section at the level of the repair. Off-sagittal section shows the 
suspension. Point a is the area of placement of the lateral sutures of the T 


permanence has been improved, the vesical neck fulerum has been re-established, 
the posterior vesical neck angle has either been created or preserved, the 
vagina has been suspended apparently obliterating the cystocele, no vaginal 
scarring is anticipated postoperatively, and vaginal depth is not compromised. 


Use With Vaginal Hysterectomy.—tThere are two common complaints of 
patients after vaginal hysterectomy. One is the shortening of the vaginal 
vault. The other is the tender searring anteriorly which leads not only to 
dyspareunia, but, occasionally, to dysuria as well. There are also a number of 
patients who have recurrence or failure of correction of incontinence soon 
after surgical correction operations involving vaginal hysterectomy. It is 
unique to suggest the use of the anterior suspension type of repair for cystocele 
and urethrocele at the time of vaginal hysterectomy in cases of uterine pro- 
lapse. In order to offset these difficulties, prevent the uncomfortable post- 
operative vagina, and perhaps more readily correct the anterior wall 
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herniation, an anterior vaginal suspension at the time of vaginal hysteree- 
tomy has been done. There is no question but that vaginal hysterectomy has 
profound advantages in the presence of prolapse, not the least of which is the 
relatively inoffensive effect upon the peritoneal cavity by the procedure as 
compared to abdominal hystereetomy. 


In conformity with this, therefore, the vaginal hysterectomy is done with- 
out anterior vaginal wall dissection; the cervix is circumcised and the uterus 
removed. The repair of the central defect is accomplished by approximating 
the uterine pedicles and the uterosacral ligaments in the midline following ¢ 
purse-string type of closure of the peritoneum. With the patient still in the 
modified lithotomy position, a small transverse suprapubic¢ incision is made. 
The dissection is carried down to the peritoneum and the space of Retzius 
widely exposed. The anterior vaginal suspension technique is carried out and 
the wound closed. A posterior repair is completed as indicated. In some 
instances, the anterior vaginal suspension and the posterior repair can be 
carried out simultaneously when there is sufficient personnel. It has been 
observed in this series that there is approximately the same length of time 
involved in this approach as when the operation is done entirely from below. 
There is no comparison as to the repair. The suspension provides a more 
adequate replacement of the urinary tract organs and in each instance ap- 
parently provides obliteration of the cystocele. The absence of fixation and 
scarring in the region of the bladder neck and the urethra is remarkable. In 
so far as follow-up has been accomplished, there have been no recurrences 
with the use of permanent sutures. It is far too early to judge on this fact, 
however, since 18 months is the longest follow-up time for the cases in which 
permanent sutures have been used. The advantages of the repair are added 
to the advantages of vaginal hysterectomy and may prove to be a most satis- 
factory surgical approach to the problem of anterior vaginal wall relaxation. 


Results 


Tables XI, XII, and XIII indicate the results of the operation to this 
point. 


TABLE XI. RESULTS 


RESULT NO. OF PATIENTS 
Immediate failure 


Recurrence 1 

Improved 7 

Continent 9 

Postoperative urine retention 19 

Wound infection 4 

Wound drainage 8 

Fistula ) 

Periostitis 

Recovery 110 

Total patients 

TABLE XII. RESULTS 
PATIENTS GROUP FAILURE RECURRENCE | IMPROVED CONTINENT 

24 3 2 0 418 
6 7 0 0 0 6 
22 8 1 1 2 18 
7 5 0 0 1 6 
9 t 0 0 0 9 
15 1 0 0 0 15 
83 3 1 7 72 
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TABLE XIII, RESULTS 


NO. OF PATIENTS 


110 TOTAL 27 PROPHYLACTIC | 34 OTHER 
Immediate failure 3 0 0 
Recurrence 1] 0 0 
Improved 7 0 0 
Continent Catgut and permanent Catgut and permanent Permanent 
Cure 87% 100% 100% 


The immediate failures are attributable to incomplete healing or to break- 
ing of the catgut. One is attributable to postoperative infection. The recur- 
rence is probably on this same basis. Of the 5 repeat anterior vaginal suspen- 
sion operations done with silk (after the breakdown of the original Marshall- 
Marchetti-Krantz operations done with catgut), none so far have broken down 
or recurred. One of the repeat anterior vaginal suspension procedures done 
with catgut is a failure because of wound infection and catgut failure. 

In Table XII are seen the results of 83 cases of the anterior vaginal sus- 
pension operation. These were all done with either catgut or permanent su- 
ture. None of those done with permanent suture (see Table XIII) have had 
failure or recurrence. What is more significant, all of these patients have been 
completely continent. It may also be seen in Table XIII that in none of the 
27 cases done prophylactically (in other words, for symptomatic cystocele, but 
not symptomatic for stress incontinence) did the patients develop stress in- 
continence postoperatively. None of the patients operated’upon had fore- 
shortening of the vagina, nor were there any complaints referrable to anterior 
vaginal tenderness. In no instance was there evidence of searring in the 
anterior vaginal wall. The tissues are soft, pliable, and freely movable. 

In one instance in which a painful, short, vaginal vault was opened up in 
order to relieve symptoms occurring after vaginal hysterectomy, there was 
subsequent recurrent cystocele. This was successfully repaired by the anterior 
vaginal suspension. It is of interest that this repair was, in turn, followed by 
enterocele formation which was recently repaired vaginally. 

There is a fairly high incidence of postoperative wound breakdown due 
to hematoma formation. None of these has been very serious, and with greater 
care in accomplishment of more adequate hemostasis, the incidence lately has 
been greatly reduced. No fistulas or infections of the periosteum have been 
noticed. There has been a moderate incidence of postoperative urine retention, 
which is undoubtedly due to the repair. In spite of these seemingly compli- 
cated postoperative courses, all patients recovered. The major drawback to 
the procedure has been the incidence of postoperative wound complications. 
This leads to the feeling that it is effective to return to the original impression 
of Marchetti that these wounds should be drained for the first 48 hours. 

Otherwise, the postoperative course of the patients has been good. The 
longest follow-up is a little over 2144 years, and the shortest is approximately 
6 weeks. More time is required in order to determine the long-term effective- 
ness of this repair. Lysis of posterior urethral adhesions was accomplished in 
8 of the cases. In one, which was a case of attempted repair after 5 previous 
operations including a failed anterior vesicovaginal suspension, the entire area 
was a mass of dense scar. This patient developed a wound infection and the 
eatgut repair broke down on the thirteenth postoperative day causing her to 
become almost totally incontinent. The 5 failures of Marshall-Marchetti-Krantz 
procedures repaired in this series (but not done in this series) are all eases 
done previously with catgut, and in which failure occurred within one year of 
the original operation. 


—— — 
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One patient had severe retention of urine and had to be dismissed from 
the hospital wearing an inlying Foley bag catheter. She subsequently accom- 
plished complete emptying in approximately 4 weeks. In no instance was 
there an intractable urinary tract infection. Prophylactic and therapeutic 
sulfa, Chloromycetin and Terramyein have been used, but not routinely. The 
average length of time for the removal of an inlying catheter is approximately 
6 days. Generally speaking, the postoperative course of these patients has 
been as good as that of the usual routine gynecological case and, with the 
exception of a few wound complications, better than many. The measure for 
urinary retention on our service is the retention of more than 60 ¢.c. of urine 
after voiding by catheterization 48 hours subsequent to removal of the inlying 
catheter. 


Comment 


It is of the utmost importance to examine every patient for the entity of 
stress incontinence, regardless of her primary complaint. Often a patient may 
have had the symptoms of mild or moderate stress incontinence and does not 
complain of it in the presence of the more disturbing symptoms referrable to 
the pelvic condition, such as pain or bleeding. Since each woman who is to 
have a pelvic examination is usually instrueted to void just prior to the ex- 
amination, it is often necessary to fill the bladder with 200 to 500 ¢.e. of sterile 
fluid in order to demonstrate loss of urine upon stress. This fact that the 
majority of examinations are done on patients with an empty bladder is re- 
sponsible for many missed diagnoses of stress incontinence, usually the less 
severe degrees. The technique of the test used for the demonstration of stress 
incontinence is important, and the manner in which this has been accomplished 
in the present series is similar to that of Berkeley and Bonney." Occasionally, 
the Marchetti’ test is used in cases in which the diagnosis is diffieult. 


Whenever stress incontinence is investigated, a good neurological exami- 
nation and a thorough urological examination should be done, especially in 
cases in which there is any question as to the type of incontinence under con- 
sideration. The demonstration of urge incontinence must also be eliminated 
by the use of cystometric and urological examinations. In cases in which both 
urge and stress incontinence are demonstrable, the cause of the urge incon- 
tinenece should be eliminated. The same is true of incontinence due to other 
urological or neurological factors. Anterior vaginal suspension operations 
ordinarily do not correct the incontinence of urge or that caused by urological 
or neurological conditions. The reported failures of stress incontinence opera- 
tions are often.on this basis. Misapplication of the operative procedure, there- 
fore, must be avoided whenever possible. 

In adapting the anterior suspension operation to as many variable situa- 
tions as possible as a primary procedure, the indications in some instances 
have been very broad. Its utilization with vaginal hysterectomy, for example, 
has been in an effort to see if certain undesirable late postoperative effects of 
that operation might be offset. Its use as a prophylatie addition in patients 
who are already candidates for surgery, in whom there is a large demonstrable 
cystocele but no positive stress incontinence, has been in order to establish the 
value of the procedure under these conditions. It has been satisfactorily 
shown that the cystocele in most of the cases in this series can apparently be 
obliterated by this technique. None of these have broken down as yet. <Ac- 
cording to Benson,’* it does not seem reasonable to expect that the eystocele 
has been permanently repaired. He feels that it has merely been either lifted 
out of sight by the suspension of the vagina or obliterated by providing a taut 
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flooring underneath it. There is no doubt that the suspension does not 
close off any hernial opening that may be present, nor does it provide a plastic 
repair of torn tissues. Already attenuated tissue is being used. If such is the 
case, the tissue should undoubtedly herniate through the defect again. How- 
ever, it is possible to allow for the natural reapproximation of supportive mus- 
cular elements in the midline merely by removing herniated tissue in accom- 
plishing the suspension. This will be substantiated only by follow-up over a 
much longer period of time. There is another problem in some of these cases 
that has to do with uterine prolapse. 

It is often necessary to correct vaginal relaxation in patients in whom it 
is of the utmost importance to preserve the uterus. This has been accomplished 
in this series by means of the anterior vaginal suspension operation alone or 
combined with modified uterine suspension, when the latter is necessary. It 
has been reported that the anterior vaginal type of suspension does not break 
down with subsequent delivery through the vagina.'® This is because the repair 
is in the periphery of the birth canal or beyond, and is not directly affected in 
the delivering processes. The solution to this problem generally has been to 
deliver the patient who has had a previous anterior vaginal repair by cesarean 
section. It is hoped that the procedure herein reported might, to a marked 
degree, eliminate this indication for abdominal delivery. The combined method 
may well be the answer in cases of vaginal relaxation and stress incontinence 
in younger women and will be better than “just having to live with it until 
the reproducing days are over.” ; 

Another group of patients have been considered in this series—those who 
have been subjected to operations of various kinds and who are nevertheless 
still symptomatic for stress incontinence. 

Just as has been seen in patients with stress incontinence with no evidence 
of anterior vaginal wall relaxation, there are those who have difficulty follow- 
ing operation in the following categories: 

1. Patients who, after radical vulveectomy, radical hysterectomy, or vagi- 
nal hysterectomy without any anterior or posterior vaginal repair, develop 
stress incontinence and anterior vaginal wall relaxation. 

2. Those with stress incontinence following prophylactic repair for an- 
terior vaginal wall relaxation who were asymptomatic prior to operation. 

3. The patients with recurrence, either early or late, of stress incontinence 
and anterior vaginal wall relaxation. 


The anterior vaginal suspension restores the lost support in eases of re- 
laxation following extensive pelvic operation without adding to the vaginal 
searring. It also replaces the anatomical support in patients with recurrence 
following a previous operative procedure for correction of anterior vaginal 
wall relaxation. Lysis of adhesions under the urethra in these eases is often 
necessary in order to free a fixed urethra. This lysis of adhesions has great 
value, as has been stated by Mulvaney.** 

The anterior vaginal suspension allows for correction of displaced anatomy 
in eases of stress incontinence following operations done prophylactically for 
asymptomatic cystocele. In this unfortunate instance, the approach from 
above is effective in restoring the obliterated posterior vesical urethral angle 
and in re-establishing the fulerum. 


The primary advantage of the use of the anterior vaginal suspension 
operation is that the anatomical defects are corrected and the urethra and 
vesical neck are suspended without foreshortening the vagina, creating pos- 
terior fixation of the urethra, or obliterating the posterior urethrovesical angle 
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posteriorly. By applying the principles which have made the procedure so 
effective as a secondary repair to proper cases as a primary repair, its use may 
not only perhaps prevent some of the more unfortunate postoperative com- 
plications seen in operations done from below, but may also provide a more 
permanent repair of the anterior vaginal wall relaxation. 


Summary 

A modified operative procedure based upon the principles and original 
technique of the Marshall-Marchetti-Krantz procedure has been discussed in 
view of enlarging the use of the anterior type of suspension operation as ¢ 
primary procedure in the correction of stress incontinence. The use of the 
operation in various clinical situations and with various abdominal and 
pelvic operative methods is presented. The utilization of a modified lithot- 
omy position of the patient during operation is emphasized, especially in 
combined abdominal hysterectomy and anterior vaginal suspension. The use 
of permanent suture is suggested, and placing of these sutures in the form of a 
T to suspend the dome of the vagina (giving rise to the name of the procedure) 
is discussed in a series of 110 cases. Both catgut and permanent sutures have 
been used. The permanent sutures used have for the most part been silk. The 
drawback of postoperative wound complications is observed. Increased care 
in carrying out the procedure has lowered this incidence by more than 50 per 
cent. The use of a drain for the first 24 hours after operation completely 
obviates this problem. 

Improved results over vaginal operations from below are reported and 
these are notably in the preservation of vaginal length, preservation of mo- 
bility of the urethra and bladder neck, and prevention of the usual postopera- 
tive complaints referrable to a heavy, painful, fixed anterior vaginal wall. 
Restoration of a functional vagina in cases in which its function has been 
impaired, such as postoperative shortening and scarring, or in instances of 
excessive anterior vaginal wall relaxation is noted in many of these cases. The 
adaptation of the anterior vaginal suspension operation to most cases of anterior 
vaginal wall relaxation is demonstrated. 


There have been some failures (but none have been recorded so far in this 
series) in cases in which permanent sutures have been used. A possible perma- 
nent obliteration of cystocele is discussed and the possibility of its recurrence 
is considered, although none have as yet been seen. The follow-up time is 
from 6 weeks to 214 years. <A very few individuals are not completely con- 
tinent but have been improved, and these are all in the group in which catgut 
suture was used for the repair. It is hoped that further follow-up and further 
adaptation of the anterior suspension principle to the correction of anterior 
vaginal wall relaxation problems, including stress incontinence, will prove to be 
as effective as a recent series has apparently shown.?® Increased interest in the 
problems of vaginal relaxation will stimulate even more experience with the 
anterior suspension type of surgical procedure as a possible solution to this 
unfortunate, debilitating, embarrassing, and nerve-racking complaint. 
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PESSARY COMPLICATIONS IN THE MANAGEMENT 
OF UTERINE PROLAPSE 


Tuomas W. McEttn, M.D., anp Russe. J. Paatman, M.D., 
Evanston, ILL. 


(From the Department of Obstetrics and Gynecology, Northwestern University Medical School, 
Chicago; and Evanston Hospital, Evanston, Illinois; and from the Department of Obstetrics and 
Gynecology, Butterworth Hospital, Grand Rapids, Michigan) 


WO eases, striking examples of the improper use of the vaginal pessary 
Te the management of uterine prolapse, have recently come to our attention. 
It is the purpose of this paper to report these cases and to review certain con- 
cepts concerning the use of the pessary which deserve emphasis. 


CasE 1.—An 82-year-old woman was first referred to our care because of vaginal bleed- 
ing of 3 months’ duration. A Smith-Hodge pessary had been inserted 4 years previously. 
This had never been removed. She had lost 30 pounds in the previous 6 months. Her attend- 
ing physician could not remove the pessary in his office. 

Physical examination disclosed arteriosclerotic heart disease and osteoarthritis. There 
was a marked cystocele and rectocele. A plastic pessary was firmly imbedded in the upper 
portion of the vagina. There were many friable red nodules on the cervix and vaginal walls. 

Under general anesthesia, the pessary was fragmented and removed. The nodules in the 
vagina were biopsied. Blood loss was moderately severe and a 500 ¢.c, transfusion was given. 

Pathological study of the excised nodules showed leiomyosarcoma. The postoperative 
course was uneventful. The patient refused therapy for the sarcoma, and left the hospital on 
the sixth postoperative day. Death occurred 2 years later, and was attributed to heart disease. 
There was no postmortem examination. 


Casz 2.—A 76-year-old obese woman was first seen in her home with the complaint of 
severe lower abdominal pain of 2 hours’ duration. She was lying across her bed in apparent 
agony. She was pale, perspiring profusely, and in impending shock. She had been fitted with 
& pessary 5 years previously and had not returned to her physician since that time. Earlier 
in the day, she had removed the vaginal pessary for the purpose of cleansing it. Almost im- 
mediately after the reinsertion of the pessary and the resumption of the erect position, she 
experienced lower abdominal pain. This discomfort persisted and increased. 

Physical examination showed direct and rebound tenderness in the lower one third of 
the abdomen. On pelvic examination, a bulging, violaceous mass presented at the introitus. 
The appearance of this tumor was similar to that of an inverted uterus or a huge endocervical 
polyp. The size of the mass made examination difficult. Nonetheless, after the vaginal finger 
was swept around its origin, it became apparent that a “doughnut” or “ring” pessary com- 
pletely surrounded the tumor. The inference was that the mass represented an edematous 
and prolapsed uterus which had slipped through the circular pessary. Apparently the pessary 
had been inserted in the transverse rather than the vertical or oblique plane of the vagina. 
Because of the congestion and edema, removal in the home was impossible and the patient was 
hospitalized. 

Vaginal examination under anesthesia revealed most of the uterus and a considerable 
amount of adjacent tissue to be circumscribed by a very thick plastic ring pessary. Removal 


643 


nm. 


644 MC ELIN AND PAALMAN Am. J. Obst. & Gynec. 


September, 1959 


of the pessary by any simple maneuver was impossible because of the gross edema which could 
not be reduced. Accordingly, exposure was improved by a perineal incision and the bladder 
protected with Deaver retractors. The pessary was then cracked with orthopedic instruments 
and removed in fragments. The destruction of the pessary was achieved with great difficulty, 
necessitating the combined strength of two operators. 

The edematous vagina was then inspected, as it had been severely bruised and abraded. 
Methylene blue was introduced into the bladder and there was no evidence of injury. Milk 
was instilled into the rectum in a search for rectovaginal lacerations. None were found. The 
prolapsed cervix, corpus uteri, attached cuff of bladder, enterocele, and the contiguous vaginal 
walls were inspected to be certain that the blood supply was adequate. 

A loose vaginal pack was inserted. A Foley catheter was placed in the bladder. A 
transfusion of 500 ¢.c. of whole blood was slowly administered for traumatic shock. Anti 
biotic and anticoagulant therapy was given for 3 days. The indwelling catheter was removed 
on the third postoperative day. An uneventful recovery occurred. 

One month later, a Le Fort colpocleisis was performed. The patient again made an 
uneventful recovery. She was examined recently (4 years postoperatively) and the repair 
was intact. 


Fig. 1. 


Sagittal view. Ring pessary is shown encircling the prolapsed, edematous uterus, 
portion of the bladder, and enterocele. 


Comment 


In both of these cases, it seems that the patients and the respective physi- 
cian were probably at fault; the patients for their failure to report periodicall) 
for removal and cleansing of the pessary, and the physicians for their failure 
to demand frequent return visits.t The physician should consider a patient as 
being under his active care so long as she wears a device which he has inserted. 
In addition, in the second ease, the particular pessary which was selected was 
probably ill suited to the problem and operation might well have been suggested 
at an earlier date. 

These cases emphasize certain standard concepts which must be observed 
whenever the use of a pessary for control of descensus is contemplated: 

1. A pessary is a poor substitute for a surgical repair. The pessary should 
be used only as a temporary expedient when circumstances prevent immediat 
repair, when the patient’s life expectancy is short, or her physical status is sucl 
as to contraindicate surgery. 
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2. When a pessary is used, there must be no uncertainty as to whether the 
patient will return at frequent intervals for removal, observation of the state of 
the mucous membrane, cleansing of the pessary, and reinsertion.” ** If irrita- 
ion is present, the pessary should not be reinserted for at least one week. If 
the patient is irresponsible,® or so infirm that she cannot return for follow-up 
visits, and has no relative or attendant who will assume this responsibility, a 
pessary should not be used regardless of how satisfactorily it corrects the pro- 
lapse. In addition to gross neglect, Lowrie’ reminds us that the patient may 
not have been told she was wearing a pessary. 

3. The pessary selected should fit snugly but not tightly. The pessary 
should not be used in the following situations: (a) acute or subacute pelvic 
inflammatory disease. (b) inability to replace the uterus in approximately nor- 
mal* ® position. (¢) if force is necessary. (d) if discomfort is associated with 
the wearing of a pessary.° Continuing vaginal pain or dysuria after insertion 
indicates that the instrument is either too large, is improperly shaped, or has 


slipped out of position.” * 


A wide range of pessaries is available for the individualized management of 
a given instance of descensus. Lowrie’ stated that the Smith-Hodge pessary is 
useful in eases of slight descensus associated with retrodisplacement. In more 
marked degrees of descensus, he favored a flexible ring pessary. Lowrie also 
suggested that if the pelvic floor is too relaxed to support a pessary—and if only 
minimal surgery is permissible—a perineorrhaphy be performed-so that a pes- 
sary might be retained. 

Curtis and Huffman’ mentioned the Menge, Gellhorn, and Gehrung pes- 
saries in the management of prolapse. Colmer® wrote that a properly fitted 
ring pessary is useful in descensus and that there need be no interference with 
coitus. The ball pessary, and ordinary tampons, may also be used to support a 
falling uterus. 

A recent suggestion by Gold’® to the effect that a rubber bulb (such as 
an Asepto syringe bulb) may be used as a pessary in treatment of procidentia 
seems logical. The bulb is inserted in such a way that the neck points toward 
the opening of the vagina. Removal and insertion are easily accomplished. 
Sinee the bulb is relatively inexpensive, it may be replaced often. This mini- 
mizes the usual disadvantage of odor associated with a rubber implement. 

In evaluating relief given patients who have been fitted with a pessary, 
we must recall the group picturesquely described by Novak" as ‘‘pessary ad- 
dicts.’’ These are the patients who derive a ‘‘psychological rather than a 
uterine uplift from the little implement tucked away in the vagina.’’ He 
has branded this'a misapplication of mechanical therapy. Colmer,® in the 
same vein, has referred to the “placebo function’”’ of the pessary. 


Complications 


Novak? quoted Bantok (1905) as saying, ‘‘I am not aware that there is 
one record of a single case in which a woman lost her life through the use, or 
even the abuse, of a vaginal pessary.” Certain rather serious complications 
ean result from the misuse of these instruments, however. Pessaries have 
been allowed to remain in place for incredible periods of time—as long as 40 
years. Piwniezka described an instrument which he called a pessariotome— 
resembling a bone foreeps—which was designed to remove incarcerated pes- 
saries, 

Curtis® described marked difficulty in removing ball pessaries. He states 
that carcinoma, cellulitis, and peritonitis may develop as a consequence of im- 
proper use of a pessary. Kelly (reported by Novak’) removed, by laparotomy, 
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a pessary that had eroded into the abdominal cavity. Novak* described bot! 
the incarceration of a ball pessary by a senile constriction of the vagina dista 
to the device, and the imbedding of pessaries that have grooved themselve: 
into the vaginal wall by pressure and erosion. Te Linde’? mentioned the rar 
vesicovaginal fistula caused by pessary ulceration, imbedding, hydroureter 
and eareinoma of the vagina as possible long-range complications. 

Pommerenke™ cited 3 cases of pessaries retained for periods of 10, 11 
and 18 years, all requiring surgical removal. He cited an instance wherein : 
retained pessary camouflaged leukorrhea from a cervical carcinoma, delayins 
detection. Pommerenke also reported a rectovaginal fistula caused by neglec 
of a pessary. 


Summary 


Two cases illustrating pessary complications in the management of uterin¢ 
prolapse have been presented. The second case was particularly unusual an 
nearly catastrophic. The current literature has been specifically reviewed fo: 
the purpose of listing pessary mishaps. No other instance of intravaginal 
strangulation of a prolapsed uterus through a pessary was found. 


A listing of the factors necessary for the rational and safe employment 
of the pessary in the management of uterine prolapse has been presented. 
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JTERINE PROCIDENTIA WITH INCARCERATION 


Smon Bropy, M.D., BRooktyn, N. Y. 
(From the Williamsburgh General Hospital ) 


HE subject of uterine prolapse has been extensively discussed in the 

medical literature but reference to the occurrence of strangulation with 
procidentia is rare. Phaneuf,! in a report of 1,066 cases, and Tyrone,’ in a 
series of 166 cases of uterine prolapse, do not mention any instances of 
strangulation associated with procidentia. That this condition is fraught with 
danger is indicated by the fact that when the strangulated mass is irreducible, 
the patient may develop intestinal obstruction. This complication may require 
an abdominal operation for the relief of the obstruction, as reported by Frank.* 
The importance of successful reduction is therefore obvious. 

The prolapsed mass may contain—besides the uterus—the bladder, small 
and large intestines, and rectum. The repair of the procidentia, when re- 
duced, depends on the degree of the prolapse and the presence or absence of 
cystocele, rectocele, or enterocele as well as the age and general condition of the 


patient. Phaneuf enumerated 17 operations which he employed in the repair 
of uterine prolapse. 


This case is reported beeause of the degree of the strangulation, the 
method of its reduction, and the subsequent surgical repair. 


Case Report 


C. C., a 60-year-old white woman, gravida iv, para iv, whose youngest child was 24 years 
old, was admitted to the hospital on June 3, 1957. The patient was acutely ill. She com- 
plained of inability to walk or sit down because of a large and painful mass protruding 
through the introitus. Menopause had occurred 10 years previously, and she had felt a mass 
protruding through her vagina for the last 6 years. Six days prior to admission, after carry- 
ing some ash cans up from the basement of an apartment house where she was employed as 
janitor, she felt the mass getting larger. It became swollen and very painful. She had great 
lifficulty in passing urine, which became bloody. 

Physical examination revealed a fairly well-nourished woman in extreme agony. The 
emperature, pulse, and respirations were normal; the blood pressure was 130/70. The heart, 
ungs, and abdomen were normal. A mass about 25 by 20 em. was protruding from the 
vagina (Fig. 1). It was tense, very tender, and cystic. A dimple at the apex of the mass 
ndicated the cervix, which was slightly eroded and in line with the vaginal mucosa. The 
atter was thick and leathery in consistency. Attempts to reduce the mass failed because of 
he extreme pain and resistance elicited at the mere touch of the procidentia. It was im- 
iossible to catheterize the bladder, since the urethral meatus was firmly compressed between 
he mass and the subpubie arch. 

The patient was transferred to the operating room and given a general anesthetic. She 

as then placed in the lithotomy position. The bladder, which was incorporated in the pro- 
apsed mass, was catheterized, and about 200 ¢.c. of bloody urine was obtained. After the 
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bladder was emptied, the mass became smaller and less tense. By gentle upward pressure th 
contents of the prolapse were gradually pushed through the external vaginal orifice until th 
entire mass was completely reduced. An indwelling catheter was placed in the bladder fo 
continuous drainage, and the vagina was packed with a 2 inch plain gauze. At the end o 
24 hours, the urine became quite clear and the indwelling catheter, as well as the vagina 
packing, was removed. The patient was kept in bed and an estrogen vaginal cream was i1 
serted into the vagina twice daily. At the end of 4 days a vaginal hysterectomy and repai 
were performed. The uterus and cervix were found to measure 6 by 4 by 3 em. while tl 
rest of the prolapse consisted of bladder, intestines, and rectum. 


The liberated vaginal mucosa was markedly elongated and overstretched. The vagin: 


was reconstructed by first removing a strip of vaginal mucosa, 10 em. long, by a transvers 
circular incision, thus shortening it. It was then narrowed by wedge resection of the r 
dundant mucosa anteriorly and posteriorly. The resulting vagina was about 12 em. long. 


Fig. 1.—Incarcerated mass protruding through vagina, 


Comment 


Cases of incarceration associated with procidentia are not very commo! 
When irreducible, the incarceration may cause intestinal obstruction and 
laparotomy may be required for the relief of this complication. It is well ‘ 
remember that when attempts to reduce the ineareerated mass fail, its 
duction may be successfully accomplished under anesthesia, In the cas 
reported here the resistance of the patient to manipulation of the extreme! 
sensitive mass was eliminated by the anesthesia. The catheterization of th 
bladder was made possible only after the patient was anesthetized. By 
moving 200 ¢.c. of urine from the bladder the size of the mass was diminishe: 
and its complete reduction then achieved. 


As to the repair, while some authors advocate ecolpectomy or colpocleisis 
it is evident that, whenever possible, the preservation of a functioning vagin 
is advantageous. This was accomplished in the above ease by a shortening an 
narrowing of the overstretched and elongated vaginal mucosa, 
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Summary 
A case of incarceration associated with procidentia in a 60-year-old 
woman is reported. The incarcerated mass contained a small atrophic uterus, 
ladder, intestines, and rectum. It was reduced under general anesthesia after 
catheterization of the bladder. Four days later the prolapse was repaired. 
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THE CLINICAL EFFECTIVENESS OF CONTRACEPTIVE 
METHODS* 


CHRISTOPHER TIETZE, M.D., NEw York, N. Y. 
(From the National Committee on Maternal Health, Inc.) 


ee ae of the effectiveness of contraceptive methods requires th« 
distinction, of three levels of effectiveness: physiologic, clinical, and demo 
graphic. The comprehension of these concepts will help to dispel the confusion 
which sometimes occurs when the effectiveness of contraception is discussed. 


Physiologic effectiveness is the measure of protection against unwanted 
pregnancy afforded by a specific contraceptive method under ideal conditions 
i.e., used consistently and according to instructions—without omissions or errors 
of technique. Such ideal conditions are rarely present. Even when they are, 
it is not practicable to observe and to verify them. Physiologie effectiveness, 
although not accessible to direct measurement, is by definition higher than th: 
observed clinical effectiveness of the same method in the hands of the most 
suecessful group of users. 


Clinical effectiveness, also known as ‘‘use effectiveness,’’ is the measur 
of protection achieved by a group of couples using contraception more or less 
consistently and with more or less care and skill. Clinical effectiveness reflects 
physiologic effectiveness but is necessarily modified by the nature of the human 
population concerned. Clinical effectiveness is generally higher for the san 
method among the more intelligent and better-educated segments of the popu 
lation than among the backward and the underprivileged. It is higher in cities 
than in rural areas and higher among couples seeking contraceptive advice 01 
their own initiative than among those who have been persuaded by social work 
ers or others to attend a clinic. Observations on the clinical effectiveness of dil 
ferent methods can be employed for estimating differences in physiologic effec 
tiveness between these methods only if comparison is limited to population 
similar in their sociologiec characteristics and in their degree of motivation o 
interest in controlling fertility. 

Demographic effectiveness is a more inclusive concept than either physiologi 
or clinical effectiveness. It relates to the reduction of childbearing among a 
couples who have been instructed in the use of a contraceptive method, inelud 
ing those who fail to use it as well as those who discontinue use after a shorte 
or longer period. Demographic effectiveness reflects clinical effectiveness plu 
all those factors which may promote or discourage continued reliance on th 


*Presented at. the Sixth International Conference on Planned Parenthood in New Delh 
Feb. 19, 1959. 
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iethod, including the availability and acceptance of alternative forms of con- 
ivaception. The remainder of this paper concerns the clinical effectiveness of 
mtraceptive methods. 


Early students of contraception attempted to measure clinical effectiveness 
in terms of the percentages of successful and unsuccessful users. The duration 
' exposure to risk of pregnancy was disregarded. Today, it is known that 
couples who have relied upon a given contraceptive method for a protracted 
period will have more accidental pregnancies than a comparable group of cou- 
ples using the identical method with the same skill and perseverance but for 
a Short time only. The failure to take duration of exposure into consideration 
was of particular importance when the effectiveness of the prescribed method 
-in this instance, the diaphragm and jelly—was compared with that of con- 
traeceptive practices prior to clinie attendance. 

In the early history of birth control clinics, most women who attended 
already had large families and many had tried to regulate their fertility over 
a number of years. The average period of the preclinie efforts. to control family 
size was much longer than the time of use of the method prescribed at the 
clinie. Consequently, the effectiveness of the diaphragm was overestimated in 
relation to the popular techniques used prior to clinie attendance, especially 
the condom and withdrawal. 

In addition, the fact was not noted that among the women who attended 
the clinies many had experienced accidental pregnancies and were dissatisfied 
with the methods that had failed them. Couples who had been practicing con- 
traeeption successfully and were therefore satisfied with the method they were 
using did not attend the clinics. Hence, failures were over-represented among 
the previous histories of clinie patients. 

A more efficient approach to the study of the effectiveness of contraception 


than the percentages of successes and failures was developed by Raymond 
Pearl'* 14 in the early 1930’s. This is the pregnaney rate per 100 years of 
exposure computed by the following formula: 


Total number of conceptions x 1,200 
_ Total months of exposure 


The duration of exposure to pregnancy in the denominator of the fraction is 
determined by deducting from the aggregate months of married life those 
months during which conception was impossible because of pregnancy, separa- 
tion, or the like. The factor ‘‘1,200’’ in the numerator represents the number 
of months in 100 years. 

Pearl had confined himself to comparing the total reproductive perform- 
anee of women who claimed they had never practiced birth control in any 
form at any time during their married lives with that of women who had 
done so during all or part of their marriages. Stix and Notestein'® improved 
Pearl’s method by separating the marital histories into two types of exposure: 
periods during which contraception was not practiced and periods when it 
was practiced. Pregnancy rates could then be computed for both types of 
exposure and the effectiveness of contraception gauged from the difference 
between the observed rates. 

Using the Stix-Notestein method of computation, pregnaney rates with- 
out use of contraception have generally been found within a range from 60 
‘0 100 per 100 years of exposure after the first pregnancy, according to the 
experience of couples who later resorted to contraception. A rate of about 
s0 approximates the general average.* Similar rates have also been estimated 


*In the computation of these rates, an allowance of one month has been made for the 
puerperal period by deducting from the aggregate period of married life ten months for each 
lelivery at term and an appropriate number of months for each abortion. It is becoming 


increasingly recognized that this conventional allowance falls far short of the average duration 
of postpartum inability to conceive.” 
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from census data for populations among whom the practice of family limita 
tion was assumed to have been insignificant. Variations in pregnancy rates 
without use of contraception, between ethnic and socioeconomic groups ar 
comparatively small and appear to be related to such factors as the averag: 
duration of breast feeding and the prevalence of venereal disease or othe 
pathologie conditions. 

In determining months of exposure with use of contraception, it is gen 
erally necessary to include not only periods of regular use at each sexua 
union, but also periods of less regular practice because of the difficulty o: 
impossibility of distinguishing satisfactorily between months of regular an 
irregular practice. The preferred procedure is, therefore, to define the perio: 
of exposure as the aggregate of all months of use until contraception has bee: 
definitely abandoned by the couple or temporarily interrupted with the in 
tention of having a child. According to this definition, all pregnancies du 
ing the period of exposure should be included as accidental in the computatio: 
of the pregnancy rate. 

Many authors have tried to make a distinction between what they terme: 
‘*patient failures’’ and ‘‘method failures’’ and have thus obtained very low 
pregnancy rates based on the latter only. It should be recognized that omis 
sion of pregnancies because of admitted irregularity of contraceptive use in 
troduces a serious bias. Experience has shown that couples will often claim 
complete regularity of use so long as everything goes well but will admit on 
or more omissions after conception has occurred. This is fot necessarily : 
deliberate concealment of the truth but may well represent self-deception on 
the part of honest and well-intentioned couples. Moreover, it is not alway 
certain that conception actually took place at the time of the admitted omis 
sion rather than on some other occasion. 

While a low pregnancy rate clearly indicates the high clinical effective 
ness of a contraceptive method in the hands of the population using it, a mor 
direct statement of the degree or level of protection is desired by many clini 
cians. Stix and Notestein measured the effectiveness of contraception i: 
terms of a ratio expressing the number of pregnancies prevented during : 
given period of exposure as a percentage of the number expected without us: 
of contraception during the period. Their procedure has been generally 
adopted. Thus, a pregnancy rate of 4 per 100 years of exposure while usin: 
a diaphragm and jelly compared with a rate of, say, 80 without contraceptio: 
signifies that 76 out of 80 pregnancies have been prevented or a ratio of effec 
tiveness of 95 per cent. 

The most comprehensive available data on the effectiveness of contra 
ception, as practiced by the general population, relate to a sample of about 
2,000 white Protestant couples interviewed in Indianapolis®® in 1941 an 
early 1942. The period of married life covered by the histories of thes 
couples ranged from 12 to 15 years; the median age of the wives at marriag 
was about 21 years. All husbands and wives had completed at least 8 year 
of elementary school and had been residents of a large city most of the tim 
since marriage. 

Omitting a minority of ‘‘relatively sterile’’ couples, the marital exper 
ence of the Indianapolis sample includes a total of almost 12,700 years o 
exposure (about 152,300 months) with use of various contraceptive measures 
and 1,567 pregnancies during this period. The pregnancy rate, for all met! 
ods combined, was 12 per 100 years of exposure: 


1,567 x 1,200 
B= 53.300 = 12 per 100 years. 
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Table I shows years of exposure, the numbers of accidental pregnancies, 
nd the corresponding pregnancy rates for the more widely used methods, 
classified by 3 income levels within the Indianapolis sample. For each method, 
ihe pregnancy rates were lowest among couples with the highest incomes and 
\ighest among those with the lowest incomes. At each of 3 income levels, 
he lowest rates were reported for diaphragm and jelly, condom, and with- 
drawal, with the douche a poor fourth among the major methods. 


‘ABLE I. YEARS or EXPOSURE, NUMBER OF ACCIDENTAL PREGNANCIES, AND PREGNANCY RATE 
PER 100 YEARS OF ExposuRE, BY METHOD AND LEVEL OF INCOME (INDIANAPOLIS, 1927-1942) 


LEVEL OF INCOME a 
METHOD TOTAL HIGH MEDIUM | LOW 
Years of Exposure.— 

All Methods 12,692 2,820 5,160 4,712 
Diaphragm 971 283 5 Be 
Condom 2,705 587 
Withdrawal 546 151 
Douche 3,870 668 
All other* 4,600 L331 

Accidental Pregnancies.— 

All Methods 1,576 
Diaphragm 
Condom 
Withdrawal 
Douche 
All other* 

Pregnancy rate.— 

All Methods 
Diaphragm 
Condom 6 
Withdrawal 3 
Douche y 18 17 
All other* 5 7 


*Including all combinations of methods. (Adapted from Westoff and associates.*5) 


In Great Britain an investigation into the contraceptive habits of the 
population was conducted under the auspices of the Royal College of Ob- 
stetricians and Gynaecologists, at the request of the Royal Commission on 
Population."t According to this report, based on a nationwide sample of 
almost 3,300 women interviewed in 1946 and 1947, the pregnancy rate among 
British married couples for the approximate period 1935-1947 was only 6 per 
100 years of exposure while using ‘‘appliance methods’’ of contraception. 
This term included all techniques which require any kind of apparatus or 
materials. Couples relying on ‘‘nonappliance methods’’ (almost entirely 
withdrawal) had a pregnancy rate of 8 per 100 years of exposure during the 
same period, only slightly more than those using the more modern devices. 
No significant differences in effectiveness of contraception between socioeco- 
nomie classes were found in this investigation. 

Pregnancy rates published for this study were limited to experience with 
ull appliance methods combined—the condom, diaphragm and jelly, and 
others—with no rates published for the individual methods. Actually, about 
two-fifths of the aggregate exposure with appliance methods was accounted 
for by the condom and one-fifth by diaphragm and jelly, with ‘‘other’’ meth- 
ods accounting for the remaining two-fifths. 

A selected group of studies of the clinical effectiveness of widely used 
contraceptive methods, drawn from medical literature, is summarized in 
‘able II. Most of these reports reflect the experience of clinic patients. A 
lew represent special field investigations where instructions and materials 
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were taken to the homes of potential users by a visiting nurse or social 
worker, or are based, wholly or in part, on data obtained in private practice. 
The table is arranged alphabetically by method, and within each method, by 
ascending order of pregnancy rate per 100 years of exposure. The first 2 
columns list the author or authors and reference number and the year of 
publication, and the country, state, or city where the study was made. In 
addition to these identifying data, the table shows for each report the 
number of couples using the prescribed method, the average period of ob- 
servation, the aggregate years of exposure, the total number of accidental 
pregnancies, and the pregnancy rate.* 


TABLE II. NUMBER OF COUPLES, AVERAGE PERIOD OF OBSERVATION, YEARS OF EXPOSURE, NUMBER 
ACCIDENTAL PREGNANCIES, AND PREGNANCY RATE PER 100 YEARS OF EXPOSURE, FOR VARIOUS METHO 


METHOD, AUTHOR(S )y NO. AVERAGE 
REFERENCE, AND YEAR OF OF OBSERVATION |YEARS OF} ACCIDENTAL |PREGNAN 
PUBLICATION LOCALITY COUPLES ( MONTHS ) EX POSURE |PREGNANCIES RATI 


Cervical Cap.— 
Tietze and associates?! 
(1953) New York City 143 


Condom (Sheath).— 
Tietze and Gamble23 (1944) North Carolina 


Diaphragm and Jelly.— 
Dewees and Beebe+t (1938) Philadelphia 
von Friesen24 (1957) Sweden 
Beebe and Overton? (1942) Nashville 
Stix1é (1939 Cincinnati 
Stix and Notestein18 (1940) New York City 
Stix17 (1941) South Carolina 
Tietze and Alleyne22 (1959) Barbados 
Beebe and Belaval2 (1942) Puerto Rico 


Foam Tablets.— 
Koyal® (1958) * Japan 
Finkelstein® (1957) * Baltimore 


Jelly (Cream, Gel) Alone.— 

Finkelstein and associates’ 
(1954) * Baltimore 291 

Finkelstein and associates? 
(1952 )* Baltimore 37 
Seibels15 (1944) South Carolina 346 
Beebe1 (1942) West Virginia 1,108 


Periodic Continence (Safe 
Period ).— 
Tietze and associates20 
(1951) Boston 8 606 


Sup positories,— 
Madsen and associates12 
(1952) Denmark 8: 14 221 17 
Eastman and Seibels5 
(1949) * Baltimore 333 13 212 57 


; *Recomputed from original data. For some of these studies, the average period of observation 
— the average exposure by the number of months omitted from the computation of the pregna 


With two exceptions relating to foam tablets, all studies ineluded in 
. > 
lable II are based on groups of couples with 150 or more years of exposure. 


*The following contraceptive products were used in the studies of foam tablets, jelly alone, 
and suppositories listed in Table Il: Koya,” Sampoon; Finkelstein,© Fomos; Finkelstein and 
associates,’ Preceptin; Finkelstein and associates, Ramses Jelly; Seibels,“ Lygel Creme; 
Lactikol B; Madsen and associates, Vagitoria contraceptive; Eastman and Seibels,° 
sorophyn. 
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Because the first few months of observation may still fall within the post- 
partum period during which most women cannot conceive, reports in which 
the period of observation is less than 10 months have not been included. Some 
of the very low pregnancy rates reported in the literature but not shown in 
Table IL may reflect no more than an insufficient period of observation. 

The data in Table IL are not entirely comparable because of lack of uni- 
formity in methodology. A part of the variation between groups using the 
same contraceptive technique may reflect differences between the studies in 
such factors as the average period between the preceding pregnancy and the 
adoption of contraceptive practice, the average duration of follow-up and the 
completeness of coverage, and other details of statistical procedure. The 
most comprehensive information available is for the diaphragm and jelly and 
for jelly alone. But even in regard to these two methods, it is not advisable 
to place too much reliance on the findings of a single investigator, especially 
if the number of years of exposure is comparatively small and the pregnancy 
rate falls outside the general experience for the method. The few reports 
now available for the cervical cap, foam tablets, periodie continence (safe 
period), and suppositories are hardly more than illustrative examples of the 
kind of research that is needed. 

The gross discrepancy between the two reports on foam tablets empha- 
sizes the urgency of further carefully controlled investigations of this method 
which is often thought of as being particularly suitable for use in ‘‘under- 
developed’’ countries, because it requires no physical examination and a mini- 
mum of apparatus. 

Some part of the differences between groups using the same method, 
shown in Table II, is due to differences in residence, education, degree of 
motivation, ete. The effect of motivation, for example, may be estimated 
from the results of a field investigation in which condoms were offered free 
of charge to all families in a section of North Carolina.2* Those who had 
demonstrated sufficient interest in family planning to have made some previ- 
ous attempts at contraception were found to have a pregnancy rate of 6 per 
100 years of exposure during participation in the study, while those with no 
previous effort at family limitation had the much higher rate of 16 with the 
condoms given them. A poor performance among couples visited in a field 
investigation doubtless reflects the low level. of motivation among couples 
offered contraceptive services who had not previously requested such services. 

A major difficulty in a comparison between contraceptive methods arises 
from the fact that in many communities the more sophisticated type of patient 
expects to be fitted with a diaphragm when she presents herself at the office 
of her family physician or at the birth control clinic. She already knows 
about this method and has heard that it is ‘‘the best one.’’ As a result, the 
testing of the simpler methods, such as jelly alone, suppositories, foam tablets, 
ete., has often been limited to their use among less-educated and less-moti- 
rated couples. This selection results in higher pregnancy rates among the 
users of the simpler methods but does not necessarily prove a lower degree 
of physiologic effectiveness. 

Effectiveness of a contraceptive technique cannot be studied without 
reference to acceptance of the method. No method will successfully prevent 
unwanted pregnancies unless it is employed consistently and according to 
instructions. In the factor of acceptance, as it affects the regularity and 
continuity of contraceptive practice, lies the key to the understanding of 
the distinction between physiologic, clinical, and demographic effectiveness. 
Differences in acceptance are in a large measure responsible for the variation 
in clinical effectiveness between population groups using the same method, 
as shown in Tables I and II. 
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Acceptance is closely related to the nature of the method and to the 
physical and chemical characteristics of the materials it requires. It also 
reflects such factors as structure and function of the genital organs, emo- 
tional attitudes toward sex, religious doctrine and intensity of belief, native 
intelligence and educational achievement, and—last but perhaps most im- 
portant—degree of motivation. For one and the same method, acceptance 
may vary considerably between couples of the same social group. Thus, it 
was found in Baltimore® that more than two-fifths of a large series of private 
obstetrical patients and their husbands had used condoms as their method 
of contraception and an almost equal number, the diaphragm and jelly. 
Doubtless, most couples in this series were informed about the existence of 
both methods. 


The reasons for such preferences have not been systematically explored 
but it is certainly important that the prescribing physician make it clear to 
his patient that the methods may not be the most suitable one for her needs 
and that other methods are available which may be more acceptable to her 
and her husband. It is probably better to recommend a less-than-perfect 
method that is acceptable for emotional or religious reasons or is easy to 
use than one that is physiologically more effective but less suitable for the 
particular couple. Insistence upon the method considered ‘‘ideal’’ by the 
prescribing physician may in such cases reduce over-all protection. Clinics, 
too, might be able to provide more effective service if they adopted what has 
been facetiously called the ‘‘eafeteria approach,’’ offering a choice of several 
methods to those seeking advice. 
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EVALUATION OF A NEW CONTRACEPTIVE CREAM-JEL 
BASED ON LONG-TERM USAGE 


RutuH FINKELSTEIN, M.D., AND RayMonp B. M.D., 
BaLTIMoRE, Mb. 


(From the Department of Obstetrics, Sinai Hospital of Baltimore, Inc.) 


O A certain extent, the evaluation of any drug or other therapy which is 

self-administered is limited by the cooperation and reliability of the patients 
taking part in the study. In the evaluation of contraceptives, this unavoidable 
margin of error is greatly increased, for obvious reasons. Most reports on such 
drugs or devices attempt to inerease their accuracy by separating ‘‘ patient 
failures’’ from ‘‘method failures,’’ but since these categories themselves rest 
on the patient’s word, the basic problem remains one of reliability in the sub- 
jects studied. 

Although this fault cannot be entirely eliminated from an evaluation of 
this kind, the Council on Pharmacy and Chemistry formulated criteria for the 
testing of chemical contraceptive agents which were designed to at least minimize 
the distortion of results by human fallibility.t One of their pertinent recom- 
mendations is that ‘‘each ease reported should be observed for at least 12 
months.’’ While this does not rule out all unreliables, it provides as far as 
possible for evidence of consistency of use over a period sufficient to indicate 
effectiveness by the accepted standard of pregnancies per patient years. A 
second important recommendation of the Council is that a ‘‘minimum of 75 
patient-years of experience should be reported.’’ It is stated further that a 
total of 50 patients followed for 18 months, or 25 patients followed for 3 years 
would fulfill this minimum as well as 75 patients followed for 12 months. 

Both these criteria have been met in a 3 year study of a new spermicidal 
vaginal cream-jel* undertaken in the Post-partum Clinic of the Sinai Hospital 
in Baltimore, Maryland. Over this period 366 patients accepted the product 
for trial. Of these, 176 fulfilled the requirement of at least 12 months’ use 
and are thus qualified as subjects suitable for the product’s evaluation. 
Pregnancies not qualified as method or patient failures occurred among the 
190 patients excluded from the final evaluation of the product because of 
use for less than the Council-recommended period of at least 12 months. Of 
these 190 patients, 43 used it for less than 3 months; 81 for 3 to 6 months (35 
pregnancies) ; and 66 for 7 to 11 months (17 pregnancies). Of the 176 women 
fulfilling the requirement of at least 12 months’ use and reported on here in de- 
tail, 142 used it for 12 to 24 months and 34 for 25 to 35 months. This is a 
total of 3,354 patient months or 279.5 patient years. 


*Immolin; supplied by Julius Schmid, Inc., New York. 
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Materials and Methods 


All of the subjects in this study were postpartum patients who reported to 
the clinic for examination 6 weeks after being delivered at our hospital. The 
age range of the patients was 15 to 45 years, with a preponderance (80 per cent) 
in their teens or twenties, 17 per cent in their thirties, and 3 per cent in their 
forties. About twice as many Negroes as whites participated in the study. 

The fertility of the 176 women included in the final evaluation may be 
judged from the fact that 77 per cent had already had 2 or more pregnancies, 
60 per cent had had 3 or more pregnancies, and 38 per cent had had 4 or more. 
About half (86) had previously used some contraceptive method. There were 
133 Protestants, 29 Catholies, 2 Jews, and 12 religion unknown. They were a 
representative clinic group as far as educational background is concerned. 
Most had completed 9 to 11 grades in school; only 39 were high school graduates 
or had 1 or 2 years of college. The husband’s occupation was skilled in 67 
eases and unskilled in 74, while 35 were unemployed, in the armed services, 
or otherwise. 

At the postpartum visit the patient was given a breast, abdominal, and 
pelvic examination and her baby examined. Then the mother was asked ‘‘ What 
are you planning to do about your next baby?’’ If she was interested in 
avoiding immediate conception, she was offered a choice of several methods: 
diaphragm and jelly, jelly alone, the cream-jel mentioned above, and a new 
experimental insert. The present report is concerned only with those using 
the cream-jel which most of the patients seem to find aesthetically aeceptable. 
Some volunteered that there was ‘‘less leakage’’ than with jellies previously 
used. It is of interest to note that the use of a jelly or cream alone is becoming 
increasingly more acceptable to this clinic group. Not too long ago, many of 
these women feared a purely chemical method without a diaphragm. 

Every third month after this initial contact, a social worker visited the 
patient and questioned her closely about the use of the method selected, asking 
particularly about regularity of use and whether it was the only method em- 
ployed during that period. If the patient had changed to some other contra- 
ceptive, the reason was recorded and, if she had abandoned the method under 
test before 12 months, she was necessarily excluded from the series. We ex- 
cluded, too, those patients whose coital frequeney pattern was disturbed by the 
husband’s prolonged absence from home—in the Armed Forces, for example. 


Although such a continuous follow-up sehedule is very time-consuming, 
especially when elinie patients have to be traced from one address to another, 
as often happens, we feel that only such a frequent and painstaking follow-up 
process can give dependable results. It may be possible that our own con- 
tinuing interest in the patient tends to increase her cooperation and reliablility. 
Results with any clinic group such as this, however, cannot be expected to be 
as favorable as those with private patients who seek help and whose motivation 
is bound to be greater. 


Results 


In the total of 3,354 patient months represented by this study, there oe- 
curred 7 pregnancies confessedly due to nonuse and 9 which were ascribed to the 
method. Five other patients discontinued use of the cream-jel to undertake 
planned pregnancies. It might be noted that 2 patients in the first group and 
3 in the second had had only one pregnaney and in general, women with one 
or 2 children are fairly indifferent about spacing their pregnancies. 

The 5 other patients who deliberately discontinued use of the cream-jel 
to undertake planned pregnancies all had had either 2 or 3 pregnancies. 
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At the end of the study (36 months) 141 patients were still using the 
cream-jel. This indicates a high rate of acceptability, which is important to 
faithful use. In this respect, a point in favor of this product is its ‘‘jel’’ 
quality, which minimizes the usual complaints of overlubrication and leakage. 
Incidentally, it is not scented, which seems to us to be an aesthetic improvement 
over many such products. 

The most widely accepted method of evaluating the effectiveness of any 
contraceptive device is to compute the unplanned pregnancy rate of 100 patient 
years of sexual exposure according to the Pearl formula.? By this method, the 
pregnancy rate in this series was 5.7 per hundred years of exposure. Calculated 
on the basis of method failure only, the rate was 3.2. 


Comment 


One reason this preparation interested us was that it is said not to rely 
entirely on occlusive properties for its effectiveness; that a physical alteration 
occurs in the cream-jel immediately on contact with semen so that the sperma- 
tozoa are arrested and killed.* Such inhibition of sperm migration is the point 
of real importance in a contraceptive chemical which is used without a 
diaphragm. 

It has long been our feeling that the necessity, or rather the probability, 
of covering the os with any spermicidal agent has been overemphasized. The 
fact is that many patients do not know the exact position of the cervix, and 
it is entirely possible that a majority of jellies which depend on occlusion are 
deposited in the posterior fornix. Properly applied, this particular cream-jel 
adequately covers the cervix, but apparently is not entirely dependent on this 
property for its effectiveness. 


An essential point in the effectiveness of a contraceptive is, of course, that it 
be used faithfully. Obvious as this may sound, the fact is that physicians do 
not always consider the importance of individualizing their prescriptions for 
contraceptive measures. This was emphasized at the last American Psychiatric 
Association meeting by Guttmacher,? who pointed out that, now that various 
methods are available, the one selected should suit the emotional make-up of 
the couple as well as their cireumstanees of living. 


The prescription of a contraceptive method is thus not a routine matter 
but one in which the physician’s selectiveness, based on the evaluation of his 
patients’ personality and needs, can be most important to their sexual comfort, 
including effective planning for children.® 


Summary 


A 3 year study of a new spermicidal vaginal cream-jel, Immolin, in which 
176 patients used the product as the sole contraceptive for 12 to 35 months 
(in all 3,354 patient months), is reported. The product was readily accepted 
by patients who expressed a preference for a contraceptive method that could 
be used without a diaphragm. It had no toxie effects in any patient. By the 
Pearl formula the pregnancy rate in this study is 5.7 per hundred years of 
exposure when both patient- and method-failures are calculated, and £.2 per 
hundred years of exposure if only failures ascribed to the method are con- 
sidered. This pregnancy rate compares favorably with those reported on creams 
and jellies used without an occlusive device and identifies Immolin as an effec- 
tive means of preventing conception. 
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WILLFUL EXPOSURE TO UNWANTED PREGNANCY (WEUP)* 


Psychological Explanation for Patient Failures in Contraception 


HANs LEHFELDT, NEw York, N. Y. 


ONTRACEPTIVE behavior of couples cannot be explained on a rational 
basis alone. In general, we may distinguish between 3 types of pregnancy : 


1. Planned pregnancies, in couples who deliberately set out to achieve 
conception. 


2. Unplanned pregnancies, in couples with a lack of purpose. These couples 
may use contraceptives, but net methodically; and when conception occurs, they 
do not “mind” it but accept the fact. 


3. Unwanted pregnancies, in couples who definitely do not want a child at 
the time of impregnation. 


All pregnancies, or exposures to pregnancy, described in this paper belong 
to the latter group. 


Unwanted pregnancy may be the result of ignorance, objection to con- 
traception on religious grounds, or nonacceptance of the contraceptive method 
prescribed by the physician. Negligence, often listed as a cause, seems too 
superficial an explanation. 


Frequently, accidental pregnancies are blamed on failure of the contra- 
ceptive method used. However, great progress has been made in the past 30 
years toward perfection of contraceptives. Techniques recognized as danger- 
ous, such as intrauterine devices, and certain unreliable chemicals have been 
discarded. Diaphragms and condoms are made of better quality rubber. 
Plastic materials, substituted for metal and celluloid, have improved the firm 
cervical cap. Method failures, in couples who are well instructed in contra- 
ceptive techniques, must be considered rare exceptions to the rule. This paper 
aims to demonstrate that certain tendencies inherent in human nature may 
thwart the protective action of contraception. 

While analyzing my records for a study of contraceptive effectiveness, I 
was struck by a phenomenon that might be called ‘‘ Willful Exposure to Un- 
wanted Pregnanecy’’ (WEUP), reeurrent in intelligent women who are thor- 
oughly familiar with contraceptive technique. From the time of this dis- 
covery, special attention was focused on each new ease of pregnancy anxiety— 
justified or not—and on the circumstances leading to it. Within 6 months, 25 
instances of WEUP in 24 patients were discovered. These patients’ prior 
histories were re-examined; they revealed a total of 61 instances of WEUP 
(50 of which oceurred while the patients were under my care). Forty of the 
61 exposures resulted in pregnancy, but only 17 ended in full-term deliveries. 
Of these 17 children, one was illegitimate and was given away in adoption, and 


*Presented at the Sixth International Conference on Planned Parenthood, New Delhi, Feb. 
14-21, 1959. 
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2 children were of doubtful paternity, even though born to married mothers. 
The remaining 23 pregnancies ended in abortion, 20 of them induced. Of the 
induced abortions, 10 were followed by complications: 3 cases of perforated 
uterus and consequent septicemia, 5 cases of placental remnants causing me- 
trorrhagia or infection, and 2 minor complications. 

WEUP may sometimes be quickly diagnosed in a panicky patient who 
calls on her physician right after exposure. Otherwise, it may take weeks and 
even months to obtain the true story of an unwanted pregnancy. Detection 
of WEUP requires a good doctor-patient relationship. Only in an atmosphere 
of great confidence will the patient feel free to discuss her marital or pre- 
marital problems and consent to reveal her own and possibly her family’s per- 
sonal motivation. On the physician’s part, psychological insight and much 
patience is required. This kind of relationship is not easily established with 
clinic or hospital patients; therefore, only private patients were selected for 
this study. 

Certain characteristics were recurrent in WEUP histories. Often the 
women or husbands were psychoneuroties undergoing, or having previously 
undergone, some psychotherapy. At least 20 women, or their partners, were 
under severe stress'caused by marital infidelity, severe illness, death, fear of 
sterility, premenopausal panic, protracted engagement period, religious con- 
flicts concerning contraception, fear of remaining single, impotence, or im- 
maturity in one or in both partners. Our histories also include 2 cases of de- 
pressive psychosis, one of which was due to pregnancy following WEUP. 

A few ease histories may illustrate the mechanism of WEUP. 


CASE 1.—This patient was a 30-year-old woman with a college degree, married to a 
university graduate. The couple’s first planned child was born in February, 1954. Be- 
cause of the difficult delivery—60 hours active labor, cervical dystocia, midforceps—as 
well as for economic considerations, child spacing was advised. The patient was fitted 
with a diaphragm but was pregnant again after less than one year, After first claiming 


regular use of contraception she later confessed “occasional omissions.” Her second child 
was born in October, 1955. In February, 1957, the patient was delivered of her third 
child, insisting that this time she had used her diaphragm regularly. When she conceived 
again in 1958, she admitted to irregular use of the condom to which the couple had 
switched. 

Out of 4 pregnancies, 3 were unplanned, allegedly due to contraceptive failure. 
However, investigation showed that at least 2 pregnancies were the result of WEUP. 


CasE 2.—This 43-year-old patient, a college graduate, was married to a university 
graduate, aged 59, who suffered from hypertension and coronary heart disease. They were 
wealthy orthodox Jews and had 5 boys and one adopted girl. Since the birth of the third 
boy, both husband and wife ardently desired a daughter of their own. The contraceptive 
method used was diaphragm and jelly. 

As a side effect of antihypertensive drugs, the husband became impotent. Sometime 
thereafter the patient, who had a fibroid and was near menopause, urged me to do a 
“diagnostic curettage.” She admitted to unprotected intercourse, protesting that she 
could not have conceived since her husband was impotent. She had missed a period, yet 
she strongly objected to having an Aschheim-Zondek test done, perfectly aware that in 
vase of a positive result, curettage would spell abortion, and abortion was prohibited by 
her religious beliefs. I insisted on a test; it was positive. 

During pregnancy the patient became paranoid and developed an increasing hostility 
toward me; in her view I was an old friend who had let her down. For a long time she 
refused to make her reservation in the hospital with which I was associated, under the 
pretext that it was too far from her home and that she might not get there in time. 
When she went into active labor, she did not notify me in time, and while I was waiting 
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for her at the hospital, where she finally had registered, she entered another hospital near 
her residence and was delivered by one of the interns, She had a severe postpartum 
hemorrhage, and upon her request I was called in for consultation. The newborn baby 
was a girl and the mother was overjoyed. Our previous excellent relationship was re- 
stored right after delivery. 

This pregnancy was clearly due to WEUP. The husband’s impotence was used as a 
pretext for omitting contraception. His state of health was known to the wife and she 
realized the risks involved in increasing the family’s burdens. At the same time there was 
a strong irrational desire for another child—the daughter for whom both had longed. 
Such conflicting tendencies created the ambivalent feelings demonstrated in the woman’s 
behavior throughout the pregnancy. 


CASE 3.—This 37-year-old woman had been my patient since her marriage at the age of 


21. In these 16 years she was pregnant 10 times; 5 pregnancies ended in induced abortions, 


5 in full-term spontaneous deliveries. The patient and her husband, both college-educated, 
were thoroughly familiar with contraceptive techniques, In the early years of marriage both 
had been emotionally immature. The wife had undergone psychotherapy at various periods, 
the husband is still under psychotherapy. One of the pregnancies permitted to go to term 
was the consequence of extramarital relations, a fact known to the husband. Only one of 
the 10 pregnancies was planned. 

Several contraceptive methods (condom, diaphragm, cervical cap) had been used 
throughout the years. Each unplanned pregnancy was definitely due to irregular use or omis- 
sion of contraception. High fertility increased the danger of exposure; in several instances 
one single omission of contraceptive during the fertile period of the cycle produced pregnancy. 

The incidence of WEUP in this very intelligent patient is unusually high. She fully 
realized that so many ‘‘errors’’? must have a deeper meaning. All her pregnancies, she thinks, 
were really wanted, ‘‘at least subconsciously.’’ 


Case 4.—This 26-year-old single college graduate consulted me in February, 1953, be- 
‘vause of a delayed period. She had had intercourse, using the withdrawal method. Men- 
struation started during examination. Three months later she was fitted with a diaphragm. 
She was seen in May, 1955, again for delayed menstruation. She admitted to irregular use 
of the diaphragm and exposure in mideycle. She was pregnant, A criminal abortion the 
same month was followed by 2 weeks’ morbidity, fever and metrorrhagia; she was treated 
with bed rest, antibiotics, and oxytocies. 

Early one morning, in 1958, the patient called, panic-stricken, one hour after having 
had unprotected intercourse, 40 minutes after which she had douched. Her history and the 
condition of the cervical mucus (spinnbarkeit, crystallization) showed that she was in mid- 
eyele. Examination of the posterior vaginal fornix and the cervical canal disclosed no live 
sperm. The patient was reassured. She received 3 Prostigmin injections. Menstruation 
started one week late. This was the patient’s third case of WEUP in 3 years. 


CasE 5.—This patient, aged 32, a college graduate, was first seen in 1944, when 3 to 4 
months pregnant. The husband was in the army, and the couple, recent immigrants, 
were in modest economic circumstances. Both were anxious to terminate the pregnancy. 
In spite of warnings about the dangers they went ahead with the abortion. One week 
later I was called to the patient who had pelveoperitonitis with a temperature of 103° F., 
and chills. After treatment with sulfonamides, oxytocics, and bed rest for 3 weeks, she 
recovered. 

In March, 1948, the patient, now divorced, returned for contraceptive advice and was 
fitted with a cervical cap. The cap was removed and reinserted by me in March and 
April. When the patient consulted me in August, 1948, she was again pregnant, From 
May to June condoms had been used; thereafter contraception had been omitted. She 
went again to an abortionist and had her pregnancy terminated, this time without major 
complications. 
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In December, 1951, the patient consulted me for menometrorrhagia (irregular vaginal 
bleeding). She was curetted and 3 endometrial polyps were removed. The history taken 
at that time revealed that again the patient had used contraception irregularly. In De- 
cember, 1952, she consulted me again for menometrorrhagia. There was a history of ex- 
posure and pregnancy fear, but she was not pregnant. A Papanicolaou smear showed that 
there was no malignancy. The vaginal bleeding was diagnosed as psychogenic; it subsided 
after the patient had been reassured. 

Irregular use of contraceptives resulted in another pregnancy, terminated by another 
induced abortion, the patient’s third. It was followed again by pelveoperitonitis. 

The pattern in these repeated instances of WEUP was very similar. When relations 
between the patient and her lover were on the point of breaking off, or when she was 
apprehensive of a break, she exposed herself to pregnancy. Thus she hoped to achieve two 
aims: marriage and a baby. 


CasE 6.—This patient, a 21-year-old married college graduate, consulted me in Oc- 
tober, 1946. She had been using contraception, but unsystematically. Now she was 3 
months pregnant. She had started divorce proceedings because she had found out that 
her husband was a homosexual. Shortly thereafter she called me, after having undergone 
a criminal abortion. She was in a septic condition, apparently due to a perforated uterus, 
and had high fever, chills, tender lower abdomen, and vaginal bleeding. She recovered 
after several weeks’ treatment with sulfonamides and oxytocies. 

In April, 1949 ’e consulted me for delay in her period, admitting pregnaney 
exposure. Menstruation set in after 3 Prostigmin injections. In May, 1952, her period 
was again delayed; again there was pregnancy fear, although contraception had been 
regularly used. She menstruated after 3 Prostigmin injections. 

In September, 1952, and again in February, 1953, she consulted me for menstrual 
delays, admitting each time to irregular use of contraception, and menstruation ensued 
both times after 3 Prostigmin injections. 

In October, 1956, now 31-years-old, she came to the office for a premarital sterility 
work-up and hysterosalpingography. She feared that the previous septic abortion might 
have caused sterility. The tubes were patent and the patient was fitted with a plastic 
cervical cap. After having come regularly for removal and insertion, she once failed 
to return and became pregnant in that cycle. This pregnancy, after 3 months of mar- 
riage, had not been planned. It was clearly due to WEUP. 


= 


CasE 7.—This 41-year-old patient had a history of rheumatic fever and rheumatic 
heart disease. During 6 years of marriage she had never been pregnant; neither hus- 
band nor wife had used contraception, and neither of them had been investigated for 
sterility. When I saw the patient, her divorce was pending; she was living with another 
man with whom she was having unprotected intercourse. She came to consult me for 
a sterility work-up. 

Questioning of the patient brought out the following facts: (1) for the first time 
in her life she was concerned about not having ever conceived in all the years of her 
marriage; (2) neither her new partner nor herself had definitely decided on marriage as 
yet; (3) she wanted a child but certainly she did not want it at present, with her marital 
status as unsettled as it was. 

After these points had become clear to the patient, she asked to be fitted with a 
diaphragm. 


The problem of this elderly nulligravida, then, was not sterility but WEUP. 


CaAsE 8.—This patient was a 27-year-old woman journalist, a college graduate, in 
analysis for 3 years, married for 2 years. The husband described the marriage as having 
its ups and downs, “like a roller coaster.” 


The patient had first been seen 18 months previously, shortly after an induced abor- 
tion. She then had an anxiety neurosis centered on the breasts, a condition that she 
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explained with guilt feelings “for not having nursed my child.” She had been fitted 
with a diaphragm which she had used for 3 years until the diaphragm developed holes; 
then she finally ordered a new one. In the meantime, unprotected marital as well as 
extramarital intercourse (without the husband’s knowledge) continued. The result was 
pregnancy of uncertain paternity. Contrary to his former attitude, the husband now 
wants a child. His wife’s extramarital relations continue during pregnancy. Herself an 
illegitimate child, she is fearful that the expected child will have to cope with the same trou- 
bles that beset her. 


Comment 


We have analyzed a total of 61 cases of WEUP, observed in 24 couples 
(Table I). 


TABLE I 


NO.OF COUPLES NO. OF WEUP EACH” TOTAL WEUP 


bo 


It should be noted that in two-thirds of these couples, WEUP occurred 
more than once. Of course, WEUP is not always followed by pregnancy. Of 
the 25 instances observed within 6 months, only 10 resulted in pregnancy. Due 
to the ambivalent components of WEUP, it sometimes remains doubtful whether 
pregnancy is wanted or unwanted. While an induced abortion may be con- 
sidered proof of rejection, a gestation permitted to go to term by no means 
proves that pregnancy was planned. It may indicate failure to secure an 
abortion, or simply final aceeptanee of a fait accompli. 

WEUP was found to be particularly frequent in persons who are imma- 
ture, psychoneurotic, or under emotional stress. It seems to be the cause of a 
number of contraceptive failures usually blamed on method failure. The high 
degree of effectiveness proves that most couples use their contraceptives ac- 
eurately and regularly. A minority commit errors in technique, not onee but 
repeatedly. I prefer to call exposure resulting from such errors ‘‘willful’’ 
‘ather than ‘‘accidental,’’ for, in the Freudian sense, it seems to betray an 
emotional desire for pregnancy that is neither conscious nor rationally sound. 
These patients have such ambivalent feelings about pregnancy that neither 
contraception nor pregnancy offers a solution. They want both, so they alter- 
nate between contraception and exposure. While many patients are quite 
conscious of these conflicting tendencies, some are only dimly aware of their 
motivation. 

My clientele consists mainly of educated middle-class people, approxi- 
mately 50 per cent of them with European background. While the scope of 
my observations is thus limited to this type of patient material, the behavior 
observed occurs sufficiently often to warrant description. Further investiga- 
tion will show whether or not the incidence of WEUP is subject to factors 
such as ethnic background and cultural environment and educational and 
economic levels. 

Understanding the phenomenon of WEUP, on the part of the physician as 
well as of the patient, may contribute to higher contraceptive effectiveness. 
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DEPARTMENT OF CURRENT OPINION 


Clinical Problems 


ABO INCOMPATIBILITY 


Case Presentation — 


-atient M. H., a 26-year-old married Jewish woman, para 0, cravida i, 
first registered for antepartum care on Sept. 13, 1954 in the ninth week of 
gestation. Her last menstrual period was July 11, 1954; the estimated date of 
confinement was April 18, 1955. 

The past history was negative for transfusions, ‘operations, or serious 
illness. Serology profile showed her blood to be Group —), Rh positive, Mazzini 
negative. The antepartum course was uncomplicated except for a slight 
anemia treated with oral ferrous gluconate. \ 

At 11 p.m. on April 2, 1955, the membranes spontaneously ruptured pre- 
maturely (16 days prior to the estimated date of confinement) and the patient 
was admitted to the hospital. Spontaneous labor ensued 6 hours later. The 
patient was given sedation (pentobarbital sodium,* 0.2 Gm., and meperidine 
HCl,+t 100 mg.), and after 4 hours and 57 minutes of labor, a living 2,830 gram 
male infant was delivered spontaneously over a midline episiotomy under nitrous 
oxide-oxygen and local perineal procaine anesthesia. The infant appeared 
normal at birth and cried spontaneously immediately after birth. The placenta 
weighed 490 grams and appeared grossly normal. 

Six hours after delivery the infant was noted to be slightly jaundiced and 
throughout the night was observed to develop progressive icterus. On April 4, 
1955, 24 hours after delivery, the baby was examined by a pediatrician and was 
found to be markedly jaundiced but without hepato- or splenomegaly. A hemo- 
gram showed hemoglobin 11.0 Gm.; 15 to 20 per cent reticulocytes; 5 per cent 
nucleated red blood cells per 100 white blood cells, and a 4 plus spherocytosis. 
Bilirubin was 22 mg. per cent, Coombs test was positive, and the infant’s blood 
was found to be Group A, Rh positive. An exchange transfusion of 450 e.c. of 
Group O, Rh positive blood was given. Four eubie centimeters of ealeium 
gluconate was given (1 ¢.ec. after each 100 ¢.c. of blood) and Aureomyein, 40 
mg., was given intravenously after the transfusion. After the exchange, blood 
values showed hemoglobin, 15 Gm., and a bilirubin level of 7.3 mg. per cent 
with a direct/indirect ratio of 1.5/5.8. 


*Nembutal, Abbott Laboratories. 
Demerol HCl, Winthrop Laboratories. 
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On the following morning, April 5, 1955, the infant was alert, ate well, 
was active, and had a good ery. However, repeat serologic studies showed 
hemoglobin, 12.8 Gm., and a bilirubin rise to 19.5 mg. per cent with a fraction- 
ation ratio D/I 3.3/16.2. A seeond exchange transfusion of 440 ¢.c. of Group 
O, Rh positive blood was given with the resultant lowering of the bilirubin to 
7.9 mg. per cent, D/I 2.4/5.5, and hemoglobin, 13.2 Gm. 

On April 6, 1955, the bilirubin was 12.3 mg. per cent, D/I 2.3/10.0, and 
hemoglobin, 15.0 Gm. 

The jaundice progressively decreased, and on April 8, 1955, the hemoglobin 
was 12.6 Gm. and the infant was discharged well on the sixth postnatal day and 
remained well. 

Serologic studies of the maternal anti-A performed at delivery revealed the 
following titers: in saline 1:16; in AB serum 1:256; after the addition of A 
and B substances 1:16. In addition, anti-A was eluted from the baby’s red 
blood eells. 

The mother subsequently again became pregnant with estimated date of 
confinement Dee. 5, 1957. Serologie studies on Oct. 22, 1957, showed: anti-A 
in saline 1:128; in AB serum 1:256; after the addition of purified A substance 
1:4. 


Problem: Please discuss this type of incompatibility and outline the manage- 
ment in subsequent pregnancies. 


Consultation 


Marion E. ERLANDSON, M.D., New York, N. Y. 
ASSISTANT PROFESSOR OF PEDIATRICS, CORNELL 
University MrEpicaL CoLLEGE; ASSISTANT ATTENDING 
PEDIATRICIAN, THE NEw [osprrau 


The occurrence of hemolytic disease resulting from differences in maternal 
and fetal major blood groups is widely recognized. Such a diagnosis was 
established in the infant described above by evidence of a hemolytie disease con- 
sisting of hyperbilirubinemia, anemia, reticulocytosis, and spherocytosis and by 
the positive Coombs test and elution of anti-A antibody from the infant’s 
erythrocytes. 

Unfortunately, this disease has acquired the reputation of being a mild 
disorder. Although this is true in many instances, the severity assumes danger- 
ous proportions in a significant number of infants. Anemia to the degree noted 
in this patient is unusual. The greatest hazard lies in the accumulation of 
bilirubin which is now known to be toxie to brain tissue and to be associated 
with the development of kernicterus. Three of the first 24 infants with this 
disease described by Zuelzer' developed kernicterus. Each gram of hemoglobin 
is a potential source of 35 mg. of bilirubin. A decrease of 1 Gm. in the value 
for hemoglobin concentration of a baby weighing 3 kilograms represents the 
destruction of a total of 3 Gm. of hemoglobin, or the source of 105 mg. of 
bilirubin. It is not surprising, therefore, that young infants with immature 
liver enzyme systems may accumulate toxie amounts of bilirubin within the body 
in the absence of marked anemia. 

Kernicterus as a complication of hemolytic disease in the neonatal period 
is at the present time largely preventable. This is true, however, only in so far 
as the situation conducive to the development of brain damage, or hyper- 
bilirubinemia, is acknowledged and prevented. The procedure of exchange 
transfusion offers aid from two directions. First, in the removal of “destroy- 
able” erythrocytes, i.e., source of bilirubin, and second in the somewhat less 


668 CLINICAL PROBLEMS Am. J. Obst. & Gynec. 


September, 1959 


efficient removal of this pigment once it has been fornf:d. The less efficient 
removal of total bilirubin from the body is the result ofits wide dispersion in 
extravascular as well as intravascular fluid meatal 

It is obvious that prediction of which babies would; accumulate hazardous 
amounts of pigment if untreated and then early remfval of the source of 
bilirubin before it is formed would be the procedure of\choice. This is made 
difficult by several facets of this particular disease. Thre is to date no ade- 
quate means of testing mothers for immunization as i}; available in the Rh 
system. It may be noted in the preceding protocol that }ome anti-A antibodies 
remained after the addition of A and B substances to the maternal serum. 
Although such antibodies, which resist neutralization, are termed “immune 
antibodies,” the correlation between the presence of these in the maternal serum 
and disease in the infant is poor. It has not been the policy of most newborn 
services to test even the group of infants most likely to be affected. In the 
earlier days of the Coombs serum many infants affected with this disease did 
not demonstrate positive tests. 

It has been stressed that jaundice before the age of 24 hours is most likely 
a clinical manifestation of erythroblastosis, and also that jaundice in the 
neonatal period, whatever the cause, is hazardous. However, lighting in the 
nurseries may obscure the observation of icterus. Jaundice may be difficult to 
detect in some racial groups. Many nursery personnel, familiar with physio- 
logic jaundice, are not familiar with the significance of early jaundice or for 
that matter of severe jaundice. The use of some drugs (e.g., Novobiocin) pro- 
duces a yellow coloration. Therefore changes in skin color may be falsely 
attributed to things other than accumulation of bilirubin. Many physicians 
are not sufficiently aware of the dangers of hemolytic diseases other than those 
related to the Rh system. The unfortunate result of these difficulties in our 
own institution has been that, although there has been no kernicterus in Rh 
erythroblastotie infants over the past 5 years, there have been two known 
instances of kernicterus associated with ABO erythroblastosis in the past 2 
years. This has stimulated an intensive review of our own and others’ ex- 
perience with this disease in an effort to establish a program which will prevent 
such tragic occurrences in the future. 

General information pertinent to this problem may be summarized as 
follows: 


The incidence of heterospecific pregnancies should be expected to be 
about 20-25 per cent of all deliveries. By the most meticulous testing, evidence 
of coating of the infant’s cells with antibodies produced by the mother should 
oceur in about 3 per cent of total or 10 per cent of “incompatible” pregnancies.’ 
Sensitization of the mother during a previous pregnancy is not necessary as a 
great number of instances of hemolytic disease of the ABO variety oceur in 
first-born infants. In approximately 95 per cent of these cases the blood type 
of the mother has been Group O. Among infants with ABO erythroblastosis 
eared for on the pediatric service of The New York Hospital, only 50 per cent 
demonstrated a positive antiglobulin test in 1954. This percentage had in- 
creased to 90 per cent in 1958. <A positive test was found to be more likely 
in cord specimens than in specimens obtained from infants 24 to 48 hours of 
age. 

It became apparent immediately that fewer than the expected number of 
diagnoses were being made. The diagnoses were often delayed past the time 
which would be optimal for proper observation or treatment of these infants. 
Within a 2 year period, one infant had died and one had been permanently 
damaged as a result of these delays. Therefore, the following procedures have 
been adopted for routine use in this institution: A record of the maternal 
major blood group is made readily available to the pediatrician. Blood typing 
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and Coombs tests are performed on cord specimens of all babies of O mothers. 
If a positive Coombs test is found, a hemoglobin determination, reticulocyte 
count, and blood smear to look for nucleated red blood cells and spherocytes 
are performed in an effort to establish the presence of active hemolytic disease 
in the infant. These infants are then specially observed by the pediatrician. 
If jaundice becomes apparent, a bilirubin determination is obtained. When 
such a determination is obtained at the first appearance of clinical jaundice 
the result is usually well below the danger level of 20 mg. and serial tests may 
be done to estimate the rate of rise of this pigment in the serum. Previous 
experience has indicated that therapy should be instituted if the serum 
bilirubin is greater than 10 mg. per 100 ml. within the first 24 hours or ap- 
proaches 20 mg. at any time.* It must be emphasized that the usual indication 
for exchange transfusion in infants with ABO erythroblastosis is the degree of 
bilirubinemia and not anemia. 

In the baby deseribed in the accompanying protocol, the serum bilirubin 
was 22 mg. per 100 ml. at 24 hours of age. Therefore exchange transfusion 
was necessary. Even before the procedure was begun it could be predicted 
that, following the procedure, the level of serum bilirubin would again rise 
to about two-thirds of its initial level. This rebound phenomenon is related to 
a re-equilibration of the bilirubin between the extravascular and intravascular 
fluid compartments. In addition, when a 2 volume exchange transfusion is per- 
formed, about 10 to 15 per cent of the infant’s erythrocytes remain in the 
circulation. Therefore it was to be expected that hemolysis of these residual 
eoated cells would further inerease the level of serum bilirubin and that a 
second exchange transfusion would be necessary. If the disease in this patient 
had been detected at an earlier stage and exchange transfusion performed be- 
fore these excessive quantities of bilirubin had been produced, it is probable 
that only one exchange transfusion would have been required for control of 
bilirubinemia. 


With regard to the present pregnancy in this mother, sufficient informa- 
tion is not available as to the incidence of erythroblastosis in subsequent in- 
fants to allow a definitive statement. Once again the level of antibody titer in 
the mother does not bear a specific relationship to the presence, absence, or 
severity of disease in the infant. Needless to say, this mother has shown a 
capacity to produce an erythroblastotic infant and for this reason subsequent 
newborns should be typed and tested for erythroblastosis shortly after birth. 
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It is unfortunate that certain forms of erythroblastosis have been con- 
stantly overshadowed by the more popular Rh group. The ease in question 
points this up well. Hemolytic disease predicated on factors other than Rh 
has long been recognized as an entity and is now generally agreed to be more 
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common in occurrence. Heterospecific pregnancies (ie., fetal red cell agglu- 
tinogen A or B; maternal serum corresponding agglutinin) in the ABO system 
occur 20 to 25 per cent of the time. Again, as in the better-known Rh incom- 
patibility problem, some protective mechanism operates or fails. Only about 
5 per cent of this group develop erythroblastosis detectable by the most 
efficient laboratory and clinical methods. In spite of its relative frequency, 
ABO inecompatability has not received its proper share of attention since 
severe forms of the resultant disease were thought to be rare. Recent reports 
and observations have shown that fetal blood destruction may all too fre- 
quently be of such magnitude as to produce high bilirubin levels leading to 
permanent nerve tissue damage or to death. This was the case in the above 
protocol, in which these alarming levels required exchange transfusions for 
correction and eventual cure. 

Our concept of the ABO incompatibility mechanism parallels that of the 
Rh factor with several important exceptions. For example, it may manifest 
itself in a first pregnaney without previous transfusion history. In an early 
report in this JouRNAL regarding clinical experience with the Rh factor I 
stated: “. .. by discovering antibodies in the maternal blood we were able to 
place 55 infants under observation for the presence or the development of 
hemolytie disease, and all but two of our 36 cases of hemolytic disease . 
occurred in the 55 suspected cases.”’ This is not true of ABO isoimmunization. 
Here the problem does not concern itself with an antibody- foreign to the 
Group O mother, and, at the present time, the titration of maternal anti-A 
or anti-B agglutinins is of no significance in predicting fetal difficulty. At 
birth, the Coombs test on cord blood is often only weakly positive and lessens 
in value as the early hours of life go by. The disease in the newborn, 
fortunately, seems to be triggered by birth, so that a few hours are available 
to establish a diagnosis based on the necessary immunohematologic tests: 
Coombs positive? Reticulocytes? Spheroeytes? Anemia? Hyperbilirubinemia? 
Clinically the early appearance of jaundice during the first 24 hours of life is 
highly significant. Changes in the quantitative values in these tests and the 
clinical observations determine the therapeutic measures to be employed. 
Severe anemia and high bilirubin values must be treated by transfusions. 

Since at the moment there appears to be no way to be forewarned 
antenatally regarding ABO incompatibility (except by past history), at The 
New York Hospital the policy regarding this problem has been recently re- 
vised. There has always been a rather rigid program for Rh incompatibility 
investigations, and to this has been added an examination of the cord bloods 
of all Group O mothers. When a Coombs test is positive on the cord blood 
and the ABO system falls under suspicion, the specimen is additionally 
examined for hemoglobin value, reticulocytes, and spherocytes. The infant is 
closely observed for the development of jaundice, and, if necessary, frequent 
bilirubin determinations are performed. 

In the ease presented, the first pregnaney resulted in an infant who 
suffered from hemolytic disease due to an A:O incompatibility. The patient 
is now pregnant for a second time. What precautions should be exercised? 
Although one would like to predict the outcome for the fetus, titration of 
anti-A or anti-B agglutinins has proved to be of no diagnostie value. Should 
one recommend delivery before term? This would not seem to be necessary 
in view of the mild nature of the disease in the earliest hours of life. But the 
past history should certainly alert one to the importance of: (1) the eord 
blood examinations at birth, (2) close pediatric supervision, and (3) prompt 
appropriate therapy in a deteriorating situation. 

It is true that since the severe forms of ABO incompatibility occur rather 
infrequently, one might question the advisability of examining large numbers 
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of blood specimens, especially since the cost and possibility of serious errors 
are an important consideration. Might one question serologic tests for 
syphilis on the same basis? The dangers and risks of infant transfusion are 
cause for some concern. For the moment, however, in the absence of simpler 
laboratory approaches and safer therapeutic methods, the procedures as out- 
lined appear to be warranted and justifiable. 
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Editor’s Comment 


It is refreshing to see the rapidity with which skilled workers and 
clinicians adapt new knowledge to the treatment of patients, treatment which 
not only maintains life but, if promptly applied, prevents permanently 
disabling complications such as kernicterus. This is a tribute to the rapidly 
advancing science of medicine in research centers, to the advanced training 
of the physician, to the scientific attitude of physicians, and to the rapid 
communication of new knowledge through the medium of publications, meet- 
ings, and visits to research centers. The expansion of knowledge of blood 
types is a foremost example of the value of communication and cooperation 
between research worker, pathologist, pediatrician, and obstetrician. 

Information concerning ABO incompatibility is being disseminated at a 
rapid rate, principally through publications, and it is certain that knowledge 
of this condition will soon be as widespread and as well accepted as that con- 
eerning Rh incompatibilities. 


Both consultants mentioned that detection of ABO incompatibilities re- 
quires prompt action on the part of the obstetrician and pediatrician since 
the level of antibody titer in the mother does not bear a specifie relationship 
to the presence, absence, or severity of the disease in the infant. The need for 
promptness of action warrants communication of the essential information of 
this disease. 


‘‘Today’s thoughts today’’ is an objective of this Department. 


= 


DYSFUNCTIONAL UTERINE BLEEDING 


Case Presentation 


The patient was 12 years of age; the first menstruation occurred at age 
10 and for 11% years the cycles were regular at 28 day intervals with a 4 day 
flow. The amount of flow was considered normal. 

At the age of 12 a menstrual period began at the expected time but was 
hemorrhagic in character. It continued for 25 days. During this period of 
prolonged flow with intermittent hemorrhages, two blood transfusions were 
given. Despite this, bed rest, and therapy for anemia, the hemorrhages con- 
tinued. A curettage was performed which stopped the bleeding. The endo- 
metrium showed estrogenic stimulation. The patient then had 2 normal cycles. 

Three months after the curettage, a menstrual period started normally 
but became profuse and continued for 20 days with recurrent episodes of 
hemorrhage. Two blood transfusions were given and another curettage was 
performed before the bleeding abated. The endometrium again showed 
estrogenic stimulation. 

Three weeks following this second curettage, severe, profuse, and per- 
sistent bleeding began and had persisted for 2 months. The general physical 
examination at this time revealed no abnormalities. On pelvic examination 
the vulva and vagina were found to be normal; the cervix was normal, small, 
and conical; the uterus was normal size, regular in shape, anteriorly placed, 
and freely movable; the adnexa were normal. 

Laboratory Procedures and Results—Erythrocyte count: 4,380,000 per 
centimeter; hemoglobin: 11.5 Gm. per 100 ¢.c.; cell pack: 35.0; leukocyte 
count: 6,700; differential count: normal; reticulocyte count: 2.2 per cent; 
platelets: 372,300; sedimentation rate: 15 mm. per hour; corrected: 0 mm.; 
prothrombin time: 12.3 seconds, 100 per cent in plasma; prothrombin con- 
sumption: 20.8 seconds; coagulation time: 9.5 minutes; bleeding time: 2 
minutes; clot retraction: 1 hour, normal retraction, 24 hours, 60 per cent straw 
colored serum, 36 per cent firm, well-formed clot, 4 per cent cells not in clot; 
cholesterol: 197 mg. per 100 ¢.c.; cholesterol esters: 139 mg. per 100 ¢.c.; serum 
total protein: 6.90 Gm. per 100 ¢.c.; albumin: 4.54 Gm. per 100 ¢.e.; globulin: 
2.36 Gm. per 100 ¢.c.; fibrinogen: 266 Gm. per 100 ¢.c.; basal metabolism, first 
test -19.2 per cent, second test —21.5 per cent; x-ray examination of chest: 
normal chest findings, transverse cardiac diameter below the given normal; 
urine examination: normal. 


Problem: Would you discuss this problem and give your plan of management? 


Consultation 


S. Leon M.D., PHILADELPHIA, PA. 
PROFESSOR OF GYNECOLOGY-OBSTETRICS 
GRADUATE SCHOOL OF MEDICINE 
UNIVERSITY OF PENNSYLVANIA 


The deseription is that of a young girl suffering from dysfunctional 
uterine bleeding. Although this illness may occur at any age between puberty 
and the well-established menopause, it is more frequently encountered at the 
extremes of the menstrual years, during the second and fifth decades, when the 


672 


Volume 78 CLINICAL PROBLEMS 673 
Number 3 


luteal phase of the ovarian cycle is most likely to be defective. The clinical 
story of this patient embraces treatment in a hospital, including uterine cu- 
rettage and blood transfusion. The need for hospital care places this patient 
in an uncommon category since most puberal girls who bleed excessively, or 
merely arrhythmically, are managed safely at home. This is not the case with 
the same illness in the premenopausal group of women. More than two-thirds 
of.the patients treated in hospitals for dysfunctional uterine bleeding are more 
than 40 and fewer than 4 per cent are under 20 years old. ? 

The differential diagnosis of dysfunctional uterine bleeding of adolescents 
requires that it be distinguished from bleeding caused by organic changes of 
the uterus and adnexa, as well as from the physiologically irregular cycles of 
puberty. The severity and persistence of the bleeding removes it from the last- 
mentioned category, that of physiologic irregularity, for in such the patient’s 
mode of life is not disturbed by anemia sufficient to require a transfusion. It is 
clear from the history that organic causes have been eliminated by reason of 
gynecologic examination under anesthesia, uterine curettage, and the patholo- 
gist’s report of the endometrium. I would not think further at this point of 
either of two remote possibilities—a submucous myoma missed by the curettage 
or a granulosa cell tumor. They would return to my diagnostic thoughts if the 
patient failed to respond to the treatment to be suggested. 

The dysfunctional uterine bleeding of juvenile girls is brought about by 
the failure of the burgeoning endocrine system to strike a functional balance. 
In the type described in this patient, there is usually periodic development of 
ovarian follicles but none reaches the Graafian stage. Such ovaries, examined 
during the course of coincident abdominal operations upon teen-aged girls or at 
autopsy, show multiple follicle cysts varying from 0.25 to 2 em. in diameter; 
there is, significantly, no sign of recent or old luteal tissue.* Such follicle 
cystosis produces estrogen in quantities sufficient to stimulate endometrial 
growth. However, because of both the irregular tempo of such estrogen secre- 
tion and the absence of progesterone, the endomentrium is sustained poorly but 
disintegrates abnormally, creating irregular and prolonged episodes of bleed- 
ing. In most instances, the endometrium shows varying degrees of prolifera- 
tion and hyperplasia, the signposts of both too many ovarian follicles and the 
absence of ovulation. In younger puberal girls, as in the patient described, 
there is most likely to be a proliferative type of endometrium rather than 
hyperplasia.* 4 

The precise cause of such dysfunctional uterine bleeding, eliminating from 
consideration all bleeding caused by abnormalities of pregnancy, neoplasm, 
and inflammation is unknown. Loosely considered of endocrine origin, such 
abnormal bleeding stems from some fault along the hypothalamic-pituitary- 
ovarian-endometrial axis, ‘‘a pedantic pseudoerudite expression,’’> which does 
not clarify the cause-and-effect relationship. The fault, particularly in 
puberal girls, may also arise in factors which contribute indirectly to gonadal 
funetion, such as impairment of nutrition, deficiency of thyroid function, and 
disturbances of psychogenic origin. The history of this patient does not indi- 
eate any gross disturbance of nutrition. Certainly it is not reflected in the 
complete hematologic survey to which the girl was subjected. The abnormal 
bleeding cannot be laid at the door of a blood dyserasia, diagnostic considera- 
tion of which is mandatory but so often fruitless. The association of dys- 
functional uterine bleeding and silent alteration of blood-clotting factors has 
been overemphasized. Even if such a dyscrasia were demonstrated, it could 
not be presumed that it is the reason for the bleeding. One must be certain, 
as Barnes emphasized,* that all other causes of uterine bleeding are thoroughly 
sought. 

Hypometabolism is evident in the patient described. This cannot be 
equated with hypothyroidism, for low basal metabolic rate (BMR) values are not 
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uncommon in euthyroid individuals. There is not sufficient evidence in this 
case upon which to base a diagnosis of hypothyroidism. The levels of cho- 
lesterol and of its esters, falling within the average range, do not bolster the 
suspicion of deficient thyroid function; nor does the less-than-normal trans- 
verse cardiae diameter. The protein-bound iodine (PBI) of the patient’s serum 
should be determined. A value less than 3.8 ng per cent would be significant, 
strongly indicative of lowered thyroid function. Such a low PBI, in company 
with the BMR of minus 21, would permit the diagnosis of hypothyroidism and 
point to the patient’s need for thyroid hormone. I would be content with the 
diagnostie value of a low PBI; others might insist upon the determination of 
the I'* uptake. If the PBI were found to be within the normal range (4 to 
8 wg per cent), the use of desiccated thyroid would then be on an empiric 
basis, suggested merely by the coincidence of dysfunctional uterine bleeding 
and a low BMR. According to the “clinical impression” of countless gynecolo- 
gists, dysfunctional uterine bleeding of puberty often yields to such empiric 
thyroid therapy. However, therapeutic credit is in doubt when the illness under 
treatment is self-limited. Moreover, endocrinologists raise s°rious objections to 
the administration of exogenous thyroid hormone to euthyiv.d individuals.’ If 
this patient were given desiccated thyroid either because the PBI is low or 
because the demonstrated hypometabolism becomes symptomatic (other than 
the bleeding), the initial dose should be 32 mg. daily, increasing by the same 
quantity every 2 weeks until a total of 96 mg. is being taken daiby. By that 
time, there should have been a distinct response to such treatment. The daily 
ration of thyroid substance should be given in one dose; there is no advantage 
in using a divided dosage schedule. Finally, it should be recalled that desic- 
‘ated thyroid is standardized by its iodine content (0.2 per cent) and that this 
varies from product to product. It is best therefore to adhere to the ad- 
ministration of a single pharmaceutical variety in any one patient. 

The home and school life of this girl requires investigation in order to 
identify the possibility of a psychogenic origin of her dysfunctional uterine 
bleeding. The puberal girl—affected by many mutually incompatible drives 
and the continual struggle for freedom from parental influence—may experi- 
enee abnormal uterine bleeding as a result of disordered function of the 
hypothalamus, created by her environment.** Since this way station serves 
as the governor of the pituitary-ovarian system, it is not difficult to ecompre- 
hend the pathogenesis of such environmentally induced bleeding. Patient, 
intelligent interviews with the patient and her parents are usually productive 
of useful information along these lines. 

During the interim, while the additional thyroid gland studies are being 
earried forward and the girl’s world is being evaluated, efforts should be di- 
rected toward control of the bleeding. As shown by the blood count, anemia 
is no longer a factor, obviating the need for repeated curettage and additional 
transfusion. Progesterone is useful to control, as well as to regulate, the 
bleeding. The use of progesterone may be justified here in that it will con- 
vert the proliferative endometrium to a secretory type without side reactions 
and, as the change occurs, put a stop to the bleeding. Shedding of the con- 
verted endometrium will follow the withdrawal of progesterone in about 4 
days. The abnormal bleeding will, of course, then recur in several weeks if 
something, such as correction of thyroid deficiency and elimination of psycho- 
genic stress, is not done to correct the basic disorder. To be certain that 
sufficient time has elapsed to permit the other measures to be effective, it would 
be best to repeat the progesterone therapy cyclically for several courses. 
Although many gynecologists would doubtless administer progesterone intra- 
museularly to this girl, I would choose to give norethindrone* in a dose of 5 
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mg. four times daily for 5 days. Menstruation should be anticipated 4 days 
later. The second course of oral tablets should be initiated about 18 days from 
the onset of the induced flow; three such timed courses of norethindrone 
should be administered. If the girl, like so many adolescents, is not able to 
take oral tablets, the intramuscular administration of 100 mg. of progesterone 
in oil in two divided doses, 48 hours apart, would serve the same purpose. 
Repetitive courses could be effected by giving an intramuscular injection of 
250 mg. of the slowly absorbed 17-hydroxyprogesterone caproate* on the 
fourteenth day of the artificial cycle. 

Whether or not the administered progesterone serves merely to repair 
the endometrium, creating local secretory cycles repeatedly, thus allowing 
time for the additional measures to be effective or for the self-limited ab- 
normal bleeding to run its course, is beside the therapeutic point. There is 
also the possibility, contended by a minority, that such cyclic progesterone 
effects stimulation of the hypothalamic-pituitary center, inducing proper 
gonadotropie function. These unsettled questions do not alter the fact that 
this illness leaves no mark for the future if the nutrition, in its broadest sense, 
and the emotional stability of the patient are maintained. In spite of the 
dramatie quality of the abnormal bleeding demonstrated by this girl, the 
prognosis is good. 
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From the history and physical findings supplied, the most likely diagnosis 
would seem to be dysfunctional uterine bleeding associated with anovulation. 
To organize our thoughts and discussion, however, I shall list and discuss certain 
other local and systemic possibilities. 


Local Conditions.—It seems fair to exclude vaginal problems from consider- 
ation since no pathologie condition was noted on examination and the bleeding 
was identified as uterine. Tumors of the uterus could be excluded with greater 
certainty if it were known (1) that the results of cervical cytologic studies were 
negative and (2) that a fractional curettage had been performed and a grasping 
instrument for polypoid tumors had been used at the previous dilatation and 
curettage. These procedures would exclude the presence of covert squamous 
‘arcinoma or adenocarcinoma of the cervix as well as polypoid tumors such as 
the rare mesodermal mixed tumors. Admittedly, all these tumors are unlikely 
in such a young girl but “playing the percentages” should be restricted td race 
tracks when dealing with individuals and the case of this young woman is 
cbviously unusual. 
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Tuberculous endometritis has been rather thoroughly excluded since on two 
oceasions the endometrium has apparently been negative for granulomatous 
lesions and the chest film is reported as being negative. 

The possibility that a small granulosa-theea cell tumor is present in one of 
the normal-sized ovaries seems remote as the episodes of hemorrhage and pro- 
longed bleeding have been separated by what would seem to be -normal and 
probably ovulatory cycles. That ovulation can occur in the presence of such a 
tumor is certain judging from the well-documented concomitanee of such 
tumors and pregnancy, but I do not believe I would explore this patient unless 
there was uncertainty concerning the pelvic findings with regard to the ovaries. 
If this were the case, simple colpotomy (if necessary, with a midline episiotomy 
for exposure) would be my choice of procedures. 


Systemic Conditions.——Exogenous hormones, hypothyroidism, and _ blood 
dyscrasias are to be considered in this group. Since hormones have not been 
mentioned we can probably exclude this possibility; however, we have recently 
seen a patient with abnormal bleeding who unknowingly had been taking a 
vitamin preparation containing stilbestrol and testosterone obtained without 
prescription from a mail-order vitamin company. The normal cholesterol and 
cholesterol esters coupled with a low normal BMR make it unlikely that hypo- 
thyroidism is present. A protein-bound iodine and/or a radioactive iodine up- 
take could be used as additional checks if the clinical history was suggestive or 
the BMR unsatisfactory. Both of these later tests, because of limited range of 
low values, have their limitations and are considered by many to be inferior to 
the BMR in the diagnosis of hypothyroidism. 

The blood studies indicate a moderate iron deficiency anemia due to blood 
loss, a normal clotting mechanism, and the absence of thrombocytopenia. The 
prothrombin consumption is borderline (about 75 per cent), 80 per cent to 90 


per cent being normal. The likelihood of the patient’s having a rare type of 
hemophilia, however, is genetically extremely remote. There are occasional pa- 
tients with aleukemic leukemia with entirely normal peripheral blood (generally 
there is a thrombocytopenia) and for this reason a bone marrow study would 
seem indicated. 


Management.—My management of this patient would normally begin with 
studies of the vaginal cells; however, the profuse bleeding would probably make 
such studies unsatisfactory if not impossible. Next, the bone marrow study 
mentioned above would be obtained and interpreted by a hematologist. This 
being normal, I would examine the patient under anesthesia with colpotomy in 
mind (see above) and perform a fractional curettage including exploration, with 
a grasping instrument, of the uterine cavity for polypoid tumors. The curettage 
should exclude pathologie lesions and temporarily control the patient’s bleeding. 
The usual supportive measures for iron deficiency anemia would be instituted 
and the patient instructed to await developments. If and when prolonged and, 
or profuse bleeding recurred, | would institute hormonal therapy as follows: 


1. Intramuscular administration of a long-acting combination of estradiol 
valerate and hydroxyprogesterone caproate.* This drug should stop the bleed- 
ing in about 48 hours or before and, with a second injection in about 10 days, 
bring about a more normal type of withdrawal bleeding in about 3 weeks from 
a secretory type of endometrium. If the results were satisfactory I would ad- 
minister cyclic therapy for 3 months, using an intramuscular regimen to ensure 
accurate dosage. 

2. If this regimen proved unsatisfactory, I would fall back on oral stil- 
bestrol given by the patient’s mother in a dosage of 5 mg. daily, attempting 


*Deluteval, E. R. Squibb & Sons. 
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complete suppression of bleeding. The dose would be increased by 5 mg. 
increments as necessary to control breakthrough bleeding. After 3 months | 
would taper the dose and administer a long-acting progestational substance to 
reduce the amount of withdrawal bleeding. 


Ordinarily one or another of the many drugs and regimens are satisfactory 
and, if necessary, can be used for long periods of time. The spontaneous remis- 
sion rate for dysfunctional uterine bleeding is high if sufficient time is allowed 
to elapse. I would not hesitate to use repeated curettage if this became neces- 
sary, for even 10 or 12 such procedures over a period of years are better than 
the alternatives to be discussed. In the unlikely event that all these measures 
prove ineffective, however, and it became necessary to consider further alterna- 
tives, I would select simple vaginal hysterectomy in preference to radiation of 
the ovaries. Radiation for benign conditions is becoming less and less popular 
as this modality is better understood. The possibility that such treatment will 
inerease the likelihood of malignancy in the tissues exposed is controversial* ° 
but must be considered. Genetic effects will certainly be remote if ever recog- 
nized, but they cannot be ignored. A more immediate if not more practical 
problem, however, is that of dosage. Unfortunately the sensitivity of the 
ovaries to such radiation is variable and difficult to gauge. What is believed to 
be a “controlling” dose may prove a castrating dose. It is for these reasons that 
I would select vaginal hysterectomy which would certainly control bleeding but 
would not produce untimely menopausal problems or give cause for regret if 
later malignancy developed. Fortunately, it has never been necessary for me 
to make this decision since, to date, the few patients of this type that I have en- 
countered have responded to lesser measures. 
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Editor’s Comment 


The two Consultants have covered the subject of dysfunctional uterine 
bleeding in a young girl in a complete and useful manner. The first objective 
of the therapy is to stop the bleeding. The second objective is to attempt to 
establish normal cyclic ovulatory menstruation. The first can be accomplished 
in most cases but the second is quite difficult. It may be that we too often take 
credit for accomplishment of the second by the therapy administered; but it is 
rather pertinent to accept the fact that many of these young girls will have 
subsequent normal ovulatory menstrual cycles without medication of any kind. 

Many methods are advocated to relieve dysfunctional bleeding and each 
worker has his own pet. In the patient presented, the bleeding was stopped by 
the administration of 25 mg. of diethylstilbestrol orally daily. The bleeding 
stopped at the end of 5 days. To attempt the establishment of cyclic uterine 
bleeding, diethylstilbestrol, 5 mg. daily for 20 days, was given. On day 15 of this 
therapy, progesterone, 30 mg. daily, was given for 10 days. This was repeated 
for 3 months. Since the cessation of therapy, the patient has continued to have 
eyclic menstruation, which, on the 2 occasions in which it was tested, was ovula- 
tory. Possibly it was time for the patient to establish ovulatory menstruation 
on her own. 
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American Journal of Pathology 

Vol. 34, November-December, 1958. 
*Ashworth, C. T., and Garvey, R. F.: The Diffuse Adrenal Lesion in Cushing’s Disease. 
Histologic Observations on Surgically Removed Adrenals in Four Cases, p. 1161. 


Ashworth and Garvey: The Diffuse Adrenal Lesion in Cushing’s Disease. Histologic 
Observations on Surgically Removed Adrenals in Four Cases, p. 1161. 


The authors describe in detail the adrenal cortical changes of 4 adrenals removed 
from patients with Cushing’s disease. These cases had diffuse changes and were not asso- 
ciated with adenoma or carcinoma. 

The characteristic features were a zone of large, clear-staining cells in the outer 
portion of the zona fasciculata and an inner layer of granular cells. These changes were 
interpreted as resulting from increased adenocorticotropie stimulation with increased 
adrenocortical hormone synthesis. The zona glomerulosa was atropie or completely 
absent. This was interpreted to be compatible with a reduction in the normal inhibitory 
effect of adrenocortical hormone pituitary, resulting in turn in an increased adreno 
corticotropin effect. 


J. Epwarp 


Boletin de la Sociedad de Obstetricia y Ginecologia de Buenos Aires 
Vol. 37, 1958. 
*Bagnati, E. P., Montes, E. A. M., and Zapata, C.: Hypercorticalism as a Cause of 
Anovulatory Sterility, p. 202. 


Bagnati, Montes, and Zapata: MHypercorticalism as a Cause of Anovulatory Sterility, 
p. 202. 


The authors report 2 cases in which the patients presented with obesity, hirsutism, 
enlarged clitoris, and deep voice. The first patient was a 34-year-old para 0-0-1-0 and the 
second patient was a 32-year-old para 1-0-1-1 who had been sterile for 11 years. Extensive 
laboratory investigations were carried out on both patients and the only significant 
abnormality found was the elevation of the 17-ketosteroid excretion per 24 hours, The 
patients were treated with prednisone and both resumed ovulation and became pregnant 
while under therapy. The first patient discontinued the medication when the diagnosis of 


*This article has been abstracted. 
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pregnancy was made and was delivered of a normal female at term without any prenatal 
complications. The second patient was 5 months pregnant at the time of the report. She 
had presented the usual signs and symptoms of a threatened abortion in the second and 
third months of the pregnancy. 


FRANc!s B. O’BRIEN, JR. 


Canadian Medical Association Journal 
Vol. 79, Nov. 15, 1958. 
Schneiderman, C., and Strean, G. J. (Résumé): Vesicovaginal Fistula, p. 801. 
Dec. 1, 1958. 
*Harris, L. J., Pritzker, H. G., Laski, B., Eisen, A., Steiner, J. W., and Shack, L.: The 
Effect of Nystatin (Mycostatin) on Neonatal Candidiasis (Thrush): A Method 
of Eradicating Thrush From Hospital Nurseries, p. 891. 


Harris et al.: Effect of Nystatin (Mycostatin) on Neonatal Candidiasis (Thrush): A 
Method of Eradicating Thrush From Hospital Nurseries, p. 891. 


The authors present a brief review of the natural history of candidiasis and a brief 
history of previous investigations. The clinical and bacteriological aspects of candidiasis 
are discussed. 


A series of 1,442 consecutive pregnant women admitted in labor to the New Mount 
Sinai Hospital had cultures taken from their vaginas before they were shaved. The 
newborn had oral cultures taken on the day of birth and on the day of discharge. This 
was done for the first 600 babies. Cultures for the remaining 842 babies in the series were 
taken on the third day of life and on the day f discharge. 

The infants were placed alternately in two groups. Group A had 1 ee. (100,000 units) 
of Mycostatin solution instilled into the mouth daily by means of an eyedropper. Group B 


served as a control and were not given any treatment. 

Of the 1,442 mothers investigated, 254 (17.6 per cent) had positive vaginal cultures 
for Candida albicans in early labor. There were 53 babies (roughly 20 per cent) with 
positive oral cultures, and 29 (11.4 per cent) developed clinical thrush. , 

Administration of antibiotics to the mother did not appear to increase the incidence of 
positive vaginal cultures. Candidial infection is often (31 per cent) present in the vagina 
of women who do not complain of any discharge. Douching as well as parity had no effect on 
the incidence of positive vaginal cultures for Candida albicans. Rupture of membranes 
in women with positive vaginal cultures reduced the incidence of positive oral cultures in 
the infant. Prematurity appeared to predispose to the development of positive candidial 
cultures and clinical thrush. 

Of the 714 infants treated with Mycostatin, not one developed thrush during its hos- 
pital stay, and only 3 developed thrush within one week after discharge. This is an 
incidence of 0.4 per cent. Of the 728 control infants, not treated, 18 developed thrush in 
the hospital and 13 in their first week at home. This is an incidence of 4 per cent. 


JOHN J. DETTLING 


Irish Journal of Medical Science 
No. 394, October, 1958. 
*Smith, W. S., and Gatenby, P. B. B.: Conservative Management of Heart Disease 
Complicating Pregnancy, p. 457. 


Smith and Gatenby: Conservative Management of Heart Disease Complicating Pregnancy, 
p. 457. 


The conservative management of pregnancies in patients suffering from heart disease 
at he Rotunda Hospital, Dublin, is briefly described and an 8 year period is reviewed. 
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Only patients in whom cardiac disease was recognized before the onset of pregnancy 
or in whom the diagnosis was definite when the patient was seen during pregnancy were 
included in the study. Doubtful cases were separated from the main series. In all, 400 
pregnancies have been observed in 230 patients with cardiac disease. Six patients were 
diagnosed as having congenital heart disease, 3 patients had subacute bacterial endo- 
carditis, 2 patients had coronary heart disease, and one patient developed auricular 
fibrillation of obscure origin. This leaves 218 patients in whom the diagnosis of rheumatic 
heart disease was definite; in these patients 379 pregnancies were observed. 

There were 8 deaths (mortality rate 2 per cent). All the patients who died had 
mitral stenosis except one who was in the terminal stage of coronary disease. One death 
was due to eclampsia and the corrected mortality among the definite rheumatic cases was 
1.8 per cent. Three patients were in the terminal stage of the disease and 3 had received 
no antenatal care. Pneumonia was responsible for 2 and probably 3 deaths. The fetal 
loss was 26 infants, 3 undelivered, 10 stillborn, and 13 neonatal deaths, an incidence 
of 6.5 per cent. By the New York Heart Association grading, in only 67 out of 379 
pregnancies complicated by rheumatic heart disease was the latter severe (Grades III or 
IV). All the deaths occurred in this group. 

The parity (3.8) was identical with the hospital average parity and the abortion 
rate (68 per 1,000) was lower than the hospital average of 88 per 1,000. There was 
therefore no evidence of decreased fertility or the use of birth control among these 
patients, 


The onset of pulmonary basal congestion or bronchitis or the symptoms of increasing 
breathlessness or hemoptysis have been the main indications for admission to hospital for 
rest and treatment. Besides, simple rest correction of respiratory infection and anemia are 
routinely carried out. Digitalis is given in every case of failure, increasing breathless- 
ness, or pulmonary congestion. Such patients are kept digitalized until at least 2 weeks 
of the puerperium has elapsed. Patients with known heart disease were admitted to the 
hospital for delivery. Nevertheless, 35 patients were delivered at home, mostly multi- 


gravidas with sudden onset of labor. Four patients were admitted during the puerperium 
with cardiac failure. Cesarean section was performed on 7 primigravidas and 11 multi- 
gravidas. In 5 of the primigravidas the cardiac condition influenced the decision but 3 
of these patients were subsequently delivered vaginally. Surgical induction was reserved 
for obstetric indications. 

Largactil and Demerol were employed as analgesic agents and nitrous oxide and 
oxygen for the delivery. The forceps rate was much higher than the hospital average with 
almost every primigravida being delivered that way under local anesthesia. Breast feed- 
ing was not encouraged. Only 35 patients required more than 30 days antenatal rest and 
the average stay in the hospital following vaginal delivery was 10 days. The longest labor 
in a primigravida was 14 hours and no cesarean section was performed for inertia. 
Several times anemia was the factor precipitating cardiac failure. Ten women had previ- 
ously had mitral valvotomy performed. Three of them had been observed through one 
or more pregnancies before operation. In one there was a tremendous improvement but in 
the other 2 there was no improvement in cardiae function. Auricular fibrillation was 
present before or during pregnancy in 12 cases. None of these women died, although 3 
had cardiac failure during pregnancy. There were 2 stillbirths but all the remaining 
infants survived. The term “gross cardiac failure” was reserved for the condition where 
there was very marked dyspnea accompanied by signs of pulmonary basal congestion and 
cyanosis. Some of these patients had edema and hemoptysis. Pulmonary congestion de- 
notes breathlessness with crepitations at the lung bases and usually hemoptysis. When 
there was purulent sputum and the adventitious sounds were predominantly rhonchi, 
bronchitis was said to be present. There were 21 instances of gross cardiac failure; 7 
of these were in the puerperium. Three of these 21 women died. Pulmonary congestion 
was encountered 13 times and one patient died 6 weeks after confinement. There were 
21 cases of bronchitis; all responded to rest, digitalis, and penicillin. It was not the 
impression that cardiac failure is particularly liable to occur around the thirty-second 
week. 
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Repeated pregnancies are unlikely to have a deleterious effect on the cardiac state 
in most cardiac patients provided good antenatal care and rest are available. Never- 
theless a high degree of parity (above 6) appears to have a definitely bad effect. 


EDWARD SOLOMONS 


Journal of the American Medical Association 
Vol. 168, Dec. 15, 1958. 
*Apgar, V., Holaday, D. A., James, L. S., Weisbrot, I. M., and Berrien, C.: Evalu- 
ation of the Newborn Infant—Second Report, p. 1985. 


*de Alvarez, R. R., and O’Lane, J. M.: Influence of Chlorothiazide on Water and 
Electrolyte Excretion in Preeclampsia, p. 2226. 


Apgar et al.: Evaluation of the Newborn Infant—Second Report, p. 1985. 


This report discusses the incidence of scores and death rates in the evaluation of 
15,348 newborn infants at the Sloane Hospital for Women which varies in the 3 major 
types of deliveries: vaginal vertex, cesarean section, and breech presentation. The in- 
fant is evaluated according to heart rate, respiratory effort, muscle tone, irritability, and 
color. 

Over 20 per cent of the infants delivered by breech presentation fall into the 
severely depressed group, while only 12 per cent of those delivered by cesarean section 
and 3 per cent of those by vaginal vertex delivery score 0, 1, or 2. It was noted that 
15 per cent of groups 0, 1, and 2 died, while 0.13 per cent of infants scoring 10 died. 
Breech delivery showed the highest mortality, probably related to prematurity. 

Biochemical evidence corroborates the value of this scoring system. This was 
evidently an elevated tension of carbon dioxide, a low pH, and low buffer base values 
which were present in infants who were severely depressed. This was determined by 
arterial samples by umbilical catheterizations. 

All infants with a score of 8, 9, or 10 were vigorous and breathed within seconds of 
delivery. The infants with a score of 4 or less were blue and limp and failed to estab- 
lish respirations by one minute. With increasing depression the last two vital signs, reflex 
irritability and heart rate, disappear in that order. 

The scoring system has been used as a guide to the need for resuscitation. Con- 
siderations for improving the system have been mentioned. 


JOHN J. DETTLING 


de Alvarez and O’Lane: Influence of Chlorothiazide on Water and Electrolyte Excretion 
in Preeclampsia, p. 2226. 


A study of the effect of chlorothiazide on the course of toxemia of pregnancy in the 
postpartum period was made using 14 patients who were treated with the drug and 23 
patients with toxemia of pregnancy in the postpartum period who did not receive any 
diuretic. It was possible to compare 2 day periods in which the drug was given with 
2 day periods in which it was withheld. 

The drug did not cause any consistent changes in the urinary pH, titratable acidity, 
mean urinary ammonia level, serum carbon dioxide content, serum sodium level, serum 
potassium level, serum chloride level, or the patient’s body weight. It did cause a marked 
increase in the urinary excretion of sodium, potassium, and chloride. 

Chlorothiazide in vitro strongly inhibits carbonic anhydrase, but its action in 
patients with pre-eclampsia differed from that of other carbonic anhydrase-inhibiting 
diuretics and also from that of mercurial diuretics. No instances of toxicity or undesirable 
side effects were noted. 

JOHN J. DETTLING 
Vol. 169, Jan. 3, 1959. 
*Assali, N. S., Judd, L. L., and Mondz, N.: Clinical and Metabolic Study of Chloro- 
thiazide (Diuril), p. 26. 
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Assali, Judd, and Mondz: Clinical and Metabolic Study of Chlorothiazide (Diuril), p. 26. 


The present report deals with the reaction and clinical use of chlorothiazide 


(Diuril) in the treatment of edema of normal pregnancy and of toxemia of pregnancy. 
The criterion for the efficacy of the drug was the change of weight. 
administered in a standard dose of 1,000 mg. divided into 2 doses per day, and treatment 
was given for periods of 5 days interrupted by 2 or 8 days of drug-free periods. 


Oral administration of chlorothiazide resulted in a striking increase 


The drug was 


in urinary 
excretion of sodium and chloride with maximum increase on the first and second days of 
treatment. Potassium excretion also increased after administration of the drug, but the 
increment of this ion was less striking than that of sodium and chloride. Concomitant 
with the increase in electrolyte excretion was an increase in urine output and loss of 
weight. The excretion of ammonia and titratable acids was not significantly affected. 


Intravenous administration of chlorothiazide in doses varying from 5 to 10 mg. per 
kilogram of body weight did not change the blood pressure, pulse rate, renal plasma flow, 
or glomerular filtration rate. The excretion of sodium and chloride increased within the 
first 20 minutes after injection of the drug. The excretion of potassium and water 
increased, but in both instances the increment was less significant than that of the 
electrolyte. 


When the drug is given intravenously there appears to be definite signs of 
carbonic anhydrase inhibition, manifested by a certain degree of acidosis and a marked 
bicarbonate loss. 

The drug is less effective in the nonedematous patient, particularly when sodium 
intake is restricted. In some of these patients, depletion of body electrolytes may occur. 
The drug appears to have a flat dose-response relationship curve, since the effects of a 
2,000 mg. dose were not significantly different from those of a 500 mg. dose. All patients 
tolerated the drug well and no side effects were observed. 


JOHN J. DETTLING 


Journal of Clinical Endocrinology and Metabolism 
Vol. 18, December, 1958. 


*Gemzell, C. A., Diezfalusy, E., and Tillinger, G.: 
FSH, p. 1333. 


Clinical Effect of Human Pituitary 


Gemzell, Diczfalusy, and Tillinger: 


Clinical Effect of Human Pituitary FSH, p. 1333. 


A partially purified follicle-stimulating hormone preparation has been obtained from 
human pituitaries using autopsy material. The preparation was used in 7 amenorrheic 
women to study the ovarian response. Human chorionic gonadotropin was also studied. 

The administration of human pituitary FSH alone produced polycystic enlargement 
of the ovaries, an increase in the size of the uterine cavity, and a marked increase ir 


l 
urinary estrogen output. 


In 4 patients with no endometrial activity, HCG alone did not induce ovulation or 
change the size of the uterus. 

Treatment with human pituitary FSH followed by HCG produced in all patients 
polycystic enlargement of the ovaries, ovulation in 4 out of 5 and a secretory transforma- 
tion of the endometrium in 3 out of these 5 patients. Ovulation was accompanied by a 
marked increase in the urinary excretion of both estrogen and pregnanediol. 


J. EpwarpD HALL 
Vol. 19, January, 1959. 

*Carr, E. A., Jr., Beierwaltes, W. H., Raman, G., Dodson, V. N., Tanton J., Betts J. 

S., and Stambaugh, R. A.: Effect of Maternal Thyroid Function on Fetal 

Thyroid Function and Development, p. 1. 


Carr et al.: Effect of Maternal Thyroid Function on Fetal Thyroid Function and 
Development, p. 1. 


Sporadic fetal hypothyroidism is not commonly caused by maternal hypothyroidism. 
Seventeen mothers of cretins were examined 2 months to 24 years after the birth of their 
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last cretinous child; of these, 12 were euthyroid, 4 were probably euthyroid, and 1 was 
moderately but definitely hypothyroid. In newborn living pups of dogs thyroidectomized 
during pregnancy, the serum PBI level, thyroid I131 uptake, and thyroid weight in propor- 
tion to body weight did not differ from those in pups of euthyroid dogs. 

Maternal hyperthyroidism produced by administration of large doses of hormone 
may, however, lead to significant transplacental passage of thyroid hormone to the fetus. 
Two mothers who had each previously given birth to 2 cretins were treated with large 
doses of dessicated thyroid during their third pregnancies. Each gave birth to a living 
infant whose clinical appearance, bone maturation, cord blood PBI and BEI concentra- 
tions, and thyroidal 1131 uptake suggested that an adequate amount of thyroid hormone 
had been received transplacentally. It is hoped that the above program will insure 
normal brain development. 

J. EDWARD HALL 
February, 1959. 
*Waxenberg, S. E., Drellich, M. G., and Sutherland, A. M.: Changes in Female 
Sexuality After Adrenalectomy, p. 193. 


Waxenberg, Drellich, and Sutherland: Changes in Female Sexuality After Adrenalectomy, 
p. 193. 


Twenty-nine women, near age 51 years, who had undergone total bilateral oophorec- 
tomy and adrenalectomy for metastatic breast cancer were interviewed about changes in 
their sexual desire, activity, and responsiveness at an average period of 12 months after 
adrenal ablation. Of the 17 patients reporting some sexual desire preoperatively, 14 
experienced a decrease after surgery, the majority losing all desire. Of the 17 patients 
sexually active preoperatively all reduced their frequency of intercourse postoperatively, 
almost half stopping entirely. Of the 12 patients responsive in intercourse preoperatively, 
11 experienced a decrease after surgery, almost all becoming completely unresponsive. 
In each of these categories, the number of patients who lost sexual function .entirely 
was statistically significant. Both sexual feelings and activities declined in all but 2 
patients not already at zero levels among the 20 who obtained remission of metastatic 
disease after adrenalectomy, as well as in all but 1 of the 9 patients who did not present 
objective evidence of benefit from the operation. 


Neither the breast cancer itself nor any previous operation had as profound an 
impact on sexual behavior as did adrenalectomy. In agreement with the preponderance 
of evidence in the literature, changes in a subgroup of 7 patients who had undergone 
oophorectomy one to 5 years before their adrenals were removed indicated that ovarian 
ablation by itself usually does not radically alter sexual behavior. It was concluded that 
the adrenal glands and more specifically, the androgens of adrenal origin, play a critical 
part in maintaining the patterns of sexual behavior in the human female. 


J. EDWARD HALL 


Journal of Clinical Investigation 
Vol. 38, February, 1959. 
*Christy, N. P., Wallace, E. Z., Gordon, W. E. L., and Jailer, J. W.: On the Rate of 
Hydrocortisone Clearance From Plasma in Pregnant Women and in Patients 
With Laennece’s Cirrhosis, p. 299. 
*Slaunwhite, W. R., Jr., and Sandberg, A. A.: Transcortin: A Corticosteroid-Binding 
Protein of Plasma, p. 384. 


Christy et al.: On the Rate of Hydrocortisone Clearance From Plasma in Pregnant 
Women and in Patients With Laennec’s Cirrhosis, p. 299. 


In 21 normal pregnant women the rate of disappearance of injected hydrocortisone 
from the blood stream was significantly slowed, as compared to the rate in 13 normal non- 
pregnant women. This delayed clearance was found to persist for about 6 days after 
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delivery. The slow clearance in pregnant women is accompanied by subnormal concentra- 
tions of 17-OH-corticosteroid glucuronides in the blood. The pregnant women showed 
an “apparently exaggerated response” to injections of ACTH, in that the plasma con- 
centrations of free 17-OH-corticosteroid were above normal before and after the injection. 
It seems improbable that the delayed clearance of steroid can be the sole reason for the 
elevated plasma levels found in pregnancy, for a comparably low clearance rate is found 
in cirrhosis, where the plasma levels and response to ACTH are normal. 


LEON C. CHESLEY 


Slaunwhite and Sandberg: fTranscortin: A Corticosteroid-Biuding Protein of Plasma, 
p. 384. 


The plasma contains a protein called transcortin that binds cortisal about 6,000 
times more firmly than does albumin. Some endogenous corticosteroids are so firmly 
bound as to defy removal, short of denaturation of the protein, and these presumably do 
not have any physiologic activity. This protein, probably an alpha globulin, has slight 
or no affinity for estrogens, androgens, and progesterone. In human pregnancy the 
plasma transcortin increases progressively. 


LEON C. CHESLEY 


The Lancet 


Vol. 2, Dec. 6, 1958. 
*Marshall, John, and Thomas, P. K.: Nuclear Sex-Chromatin Pattern in Dystrophia 
Myotonica, p. 1209. 
*Giles, C., and Shuttleworth, E. M.: Megaloblastic Anemia of Pregnancy and the 
Puerperium, p. 1341. 


Marshall and Thomas: The Nuclear Sex-Chromatin Pattern in Dystrophia Myotonica, 
p- 1209. 


Both buccal smears and polymorphonuclear leukocyte smears were studied in 19 
instances of dystrophia myotonica (14 males and 5 females). In all, the nuclear sex- 
chromatin pattern, by whichever technique, was appropriate to the phenotypic sex. Re- 
versal of nuclear sex in males with dystrophia myotonica, therefore, appears to be un- 
common although Grumbach, Engle, and Blane (J. Clin. Endocrinol. 16: 923, 1956) have 
observed such a phenomenon in one instance. 

Davip M. Kypp 


Giles and Shuttleworth: Megaloblastic Anemia of Pregnancy and the Puerperium, p. 
1341. 


In a period of 15 months 3,199 patients were delivered in 2 hospitals which contain 
24 of all the obstetrical beds serving a population of 460,000. In all patients who were 
found to have a hemoglobin of 65 per cent or less after the twenty-fourth week of preg- 
nancy and who did not improve following the administration of iron by the thirty-second 
week and in all patients who were first seen after the thirty-sixth week of pregnancy with 
a hemoglobin of 65 per cent or less, or in all puerperal patients whose anemia could not 
be explained by hemorrhage alone, a bone marrow aspiration was performed and the 
concentration of serum iron determined. Im all, 474 sternal aspirations were examined. 
Of these, 90 proved to be megaloblastic in type (62 during pregnancy and 28 during 
puerperium), 372 were normoblastic, and 12 were questionably megaloblastic. A normo- 
blastic marrow was obtained between the twenty-ninth and thirty-third week of preg- 
nancy from 6 patients who failed to respond to iron. Some weeks later the marrow was 
re-examined and by that time a megaloblastic marrow had developed in 3. This sug- 
gested megaloblasts may not appear until near term. Of the 65 patients whose hemo- 
globins were 45 per cent or less, 35 had megaloblastic anemia, and 7 of the 8 patients 
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whose hemoglobins were less than 30 per cent had megaloblastic anemia. In 56 of the 
patients with megaloblastic anemia the administration of folic acid was followed by 
reticulocytosis of 10 to 20 per cent within 5 to 10 days. 

In this series, 90 per cent of patients who had normoblastic anemia had serum iron 
concentrations which were low or normal. The high value of the remainder could almost 
always be explained by the recent administration of iron. In patients with megaloblastic 
anemia, 63.5 per cent had serum iron concentrations that were above normal. Those with 
normal and low values probably represent instances of concomitant megaloblastic and 
iron deficiency anemias. In 18 patients the serum iron levels were above 300. ug. per 100 
ml, and in 2 patients who had taken no iron, values of 420 wg. and 410 wg. per 100 ml. 
were found. These values exceed those found in pernicious anemia. In 80 patients the 
concentration of serum iron fell toward normal within 48 to 72 hours after the administra- 
tion of folic acid. In those with higher values initially the serum iron values fell to a 
greater extent than in those with lesser initial values. Thirty-seven per cent of the 67 
patients examined had achlorhydria. Five of these patients were re-examined several 
months after the pregnancy and 2 more were found to have free hydrochloric acid at 
that time. In view of the fact that none of these patients had had relapses following 
folic acid therapy, the incidence of pernicious anemia in pregnancy appears to be low. 

The fecal fat content was estimated in 20 patients with megaloblastic anemia. In 
only 4 patients did this exceed 6 Gm. per day so that folic acid deficiency due to 
malabsorption seemed to be uncommon. 

Though megaloblastic anemia was slightly more common in the older patients, 30 per 
cent were 25 years old or less and 7 were under 20. Eighty per cent of all instances of 
megaloblastic anemia were in multiparas compared with 64 per cent of normoblastic 
anemias. In 4 patients megaloblastic anemia developed in 2 succeeding pregnancies and 
in one additional patient the disorder developed in 3 pregnancies. The incidence of the 
common complications of pregnancy was no greater in the patients with megaloblastic 
anemia than in those with normoblastic anemia. The incidence of sepsis was surprisingly 
low. 

A brief dietary history suggested that 12 per cent of patients with normoblastic 
anemia and 42 per cent of those with megaloblastic anemia had an inadequate diet. 
The appetite was considered to be good in only 49 per cent of patients with megaloblastic 
anemia compared with 80 per cent of those with normoblastic anemia. 

Thus the incidence of megaloblastic anemia was found to be surprisingly high (2.8 
per cent of all hospital confinements). The blood picture rarely provided a definite 
diagnosis. No local factors were found to account for the high incidence. That megalo- 
blastic anemia of pregnancy may be a group of related conditions has been suggested. 
Thus some cases may be related to poor diet, some to malabsorption of folic acid in the 
face of fetal demands, and some to malutilization of folie acid. 


Davip M. Kypp 


Dec. 20, 1958. 


*Sharp, A. A., Howie, B., Biggs, R., and Methuen, D. T.: Defibrination Syndrome in 
Pregnancy, p. 1309. 


Sharp et al.: Defibrination Syndrome in Pregnancy, p. 1309. 


Four instances of this syndrome, which is characterized by an apparent loss of 
blood fibrinogen, were studied. The concentrations of fibrinogen were found to be 250, 
148, 298, and 29 mg. per cent. Thus in only one instance (the most severe) was the 
fibrinogen reduced to a value below that found in normal persons. Again when fibrinogen 
was estimated rapidly by ammonium-sulfate precipitation, only the most severe case had 
an unequivocally abnormal result. In every instance platelet counts were below 100,000 
per cubic millimeter. Even though therapy restored normal coagulation function these 
did not return to normal values for 5 to 10 days. Whole blood clotting time varied from 
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4 to more than 180 minutes but it was difficult to determine because the clots that formed 
were imperfect and nonadhesive. No evidence of fibrinolysis was found. In the 3 in- 
stances in which it was determined, the antihemophilic globulin was decreased indicating 
that it was depleted at the height of the attack. Although thrombin plasma clotting time 
was longer than normal in these cases and this prolongation was an early indication of 
defibrination, the most sensitive and reliable indication of the defect in this syndrome 
was the thrombin titer. In 3 instances the addition of thrombin produced no clot when 
it was added to the % dilution of patient’s plasma. In the fourth patient a titer almost 
as low was obtained. In one instance the test indicated a defect in the presence of a 
normal quantitative and qualitative whole blood clotting time and it indicated also that a 
severe defect was developing before delivery. Factor V was found to be low in the one 
instance in which the test was done. The prothrombin consumption time was determined in 
3 of these patients. It was high in 2 and normal in 1, reflecting the low level of coagulation 
factors other then fibrinogen. All of these patients received whole blood transfusions and 
2 of them received concentrated fibrinogen in addition. The 2 latter patients recovered more 
quickly than did the 2 who did not receive fibrinogen despite the fact that the 2 who were 
treated were the more severely afflicted. The suggestion was made that the defect in the 
early stages of this syndrome may consist of a qualitative alteration in the reactivity of 
fibrinogen to thrombin rather than a simple quantitative depletion of fibrinogen. 


Davip M. Kypp 
Vol. 1, Jan. 10, 1959. 


*Theobald, G. W.: The Choice Between Death From Postmaturity or Prolapsed Cord 
and Life From Induction of Labour, p. 59. 


Theobald: Choice Between Death From Postmaturity or Prolapsed Cord and Life From 
Induction of Labour, p. 59. 


During 1957 at St. Luke’s Maternity Hospital in Bradford 2,734 women gave birth 
to 2,793 infants. Excluding 50 patients in whom labor was induced because of 
anencephaly, hydrocephaly, or death of the fetus and excluding also a further 287 patients 
upon whom amniotomy was performed subsequent to a spontaneous rupture of the mem- 
branes that was not followed by labor or satisfactory progress, labor was induced in 666 
patients (24 per cent of all deliveries). The chief indications were (a) hypertension, 
proteinuria, edema, or a combination of these manifestations, (b) high head, and (c) 
postmaturity. Induction was accomplished by amniotomy with the most scrupulous 
antiseptic and aseptic precautions. In the primigravidas, at least, the maneuver was not 
varried out unless the cervix was ripe (a soft cervix which was taken up and admitted 
1 or 2 fingers). The patients were divided into 3 groups according to the duration of 
the pregnancy at the time of the induction. Group I: Induction before 38 weeks (26 
patients, perinatal mortality 2). Labor was induced in all these patients because of 
severe pre-eclampsia. Group II: Induction between 38 and 40 weeks (306 patients, 
perinatal mortality 7). Although the commonest indications were hypertension, pro- 
teinuria, or edema (88 per cent), what was termed “free head” which included cephalo- 
pelvic disproportion, previous cesarean section, oblique lie, and high head was an 
indication in 7 per cent of the 109 primigravidas and in nearly 44 of the multigravidas. 
Group III: Postmaturity (334 patients, perinatal mortality 1). Term was calculated 
by adding 7 days from the first day of the last menstrual period and counting back 3 
months. Term plus 10 days was the indication for induction. 

Among the primigravidas in Group I 24 per cent were 30 or more years of age, in 
Group II 26 per cent, and in Group III 15 per cent, whereas among the multigravidas the 
respective percentages were 43, 41, and 25. In Group III, although 6 per cent of the 
babies born to primigravidas weighed less than 6 pounds, 79 per cent weighed over 7 
pounds. In Group I the latter percentage was 55 and in Group II 51. 

Of the 523 patients who did not require oxytocin following amniotomy 91 per cent 
were delivered within 24 hours, 80 per cent within 18 hours, 61 per cent within 12 hours, 
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and 18 per cent within 6 hours. Among the primigravidas, 81 per cent of the patients 
in Group II and 93 per cent in Group III were delivered within 24 hours. 

One hundred forty-two patients required what was termed a physiologic oxytocin 
drip. This was started if the patient was not in labor the morning following amniotomy. 
In addition to sedation, % unit and later 1 unit of oxytocin was added to 540 ml. of 5 
per cent glucose in water and administered intravenously at 40 drops a minute through 
a hypodermic needle. More than 2 units of oxytocin in this volume is considered to be 
a “pharmacologic” rather than “physiologic” dose and was not employed in this study. 
Although 34 per cent of the patients required more than 24 hours to deliver after the injec- 
tion was started, in only 12 per cent of the patients was an injection required on more 
than 2 days. 

The total uncorrected perinatal mortality was 8 babies. Of these, 3 had malforma- 
tions incompatible with life; 1 was associated with accidental hemorrhage and 1 with placenta 
previa. Thus only 3 babies were lost to mothers upon whom an elective induction was 
performed (0.5 per cent). Of 2,132 babies delivered to booked mothers only 2 weighing 
over 4 pounds died because of, or in association with, prolapse of the cord. Only 11 of 
the 2,095 booked patients had labor that lasted more than 48 hours. 

The conclusion was reached that the number of healthy mature babies that can be 
saved by inducing labor is of the order of 1.2 per cent of which 0.6 per cent are saved 
from death from postmaturity. That this involves the performance of many “unneces- 
sary” inductions was deemed justifiable by the results. The surgical induction of labor 
followed by the use of the physiologic oxytocin solution when necessary was regarded 
as an imitation of nature rather than meddlesome midwifery provided that the procedure 
is carried out with great care and without casualness. 


Davip M. Kypp 


Jan. 24, 1959. 


*Coppen, A. J.: Vomiting of Early Pregnancy, p. 172. 


Coppen: Vomiting of Early Pregnancy, p. 172. 


By means of psychiatric interviews, personality questionnaires, and anthroprometric 
measurements, 50 primiparas, of whom 29 had vomited during the pregnancy and 21 had 
not, were studied. Neither the psychiatric interview which inquired into neurotic symp- 
toms in childhood, psychiatric symptoms before or during pregnancy, sexual satisfaction, 
and attitude to pregnancy nor the Maudsley Personality Inventory, which was designed 
to assess neuroticism and extroversion-introversion, disclosed any significant differences 
between the women who vomited and those who did not. However, the discriminant 
androgyny score, which was obtained by the formula: 3 x biacromial diameter (em.) - 
1 x bi-iliac diameter (em.), was significantly higher (P = 0.02) in the vomiting patients 
(79.8 + 3.4) than in the nonvomiting patients (77.6 + 2.5). This deviation of the body 
build was slight but tended to support the belief that women who suffer from certain 
abnormalities related to sexual function show abnormalities in this androgyny score. 


Davip M. Kypp 


Correspondence 


Toxemia of Pregnancy 
To the Editors: 


The communication of Drs. Jeffcoate and Scott appearing in the March issue of your 
JOURNAL attempts to denigrate the thesis of the uterorenal reflex by criticizing a completely 
erroneous interpretation of its meaning and additionally by basing criticism on data whose 
collection evidences invalid discrimination in its choice. The etiological explanation of 
toxemia occurring in the pregnancy of a hitherto normal woman in states of primiparity, 
multiple pregnancy, hydramnios, hydatidiform mole, hydrops fetalis and concealed acci- 
dental hemorrhage is a single one. It is the resistance to stretch evoked, by the products 
of conception, in the myometrium. Two factors are involved, on one hand the provoking 
force—distension—with which alone the essayists have concerned themselves; and on the 
other the opposing force of the uterine muscle which essentially is the stimulus to the renal 
change, and whose significance they have entirely overlooked in their criticism. When toxemia 
supervenes in the genetically prone or the developed essential hypertensive, or in the diabetic, 
two facts are to be realized: the first, that in such patients incipient or actual changes have 
already occurred in the glomeruli, rendering the kidney far more susceptible to ischemic 
stimulation, including that of the uterorenal reflex; the second, that the toxemic manifestations, 
when they arise, are superimposed on an existing clinical state altering the pattern of the pre- 
eclampsia to some extent. Were these appreciated it becomes evident that toxemia is a single 
and indivisible process and consequently demands a single etiological explanation. Theses 
of etiology that require an accommodation for their application by splitting up pre-eclampsia 
into clinical compartments proclaim their ineptitude by this recourse. 

Criticism of this paper, so far unchallenged, has appeared in the British press.1, 2 

The opposing force of the uterine muscle (vide supra) depends primarily on its tone, 
which can be argued to have a dependency on the intact innervation of the cervix, as in 
primiparity, possibly on its turgescence, a reflection of the myometrial circulation imposed by 
the demands of a large active placenta (or its equivalent in hydatidiform mole), and finally 
on the action of sex hormones on uterine muscle. The opposing force may also be enhanced 
by the rapidity of the distension, and the adverse relationship of the uterine capacity to its 
enforced content. Much data could be cited to support the impact of these factors affecting 
the resistance to stretch on the etiology.6 Two will suffice for their pertinence in the present 
context. Acosta-Sison4 regards the severity of the pre-eclamptic process in hydatidiform 
mole (indicated by the degree of the hypertension) as commensurate with the abnormal 
height of the fundus, while Jann,5 whose paper appears to have been both forerunner and 
inspiration for Dr. Scott’s, insists that the rapidity of development of the hydropic state de- 
termined the provocation of pre-eclampsia—unmistakable evidence of the intrusion of re- 
sistance to stretch by the myometrium into the etiology. The considerable relevance of the 
important factor of resistance to stretch, the essential of the uterorenal reflex, has been 
entirely overlooked by the authors in their attempt at criticism of the Sophian thesis¢ and 
their plausibility in advancing, and that inaccurately, as I will show, distension as a criterion 
of the thesis is unacceptable and to be deprecated. Even accepting this grave omission the 
invalidity of their criticism is revealed further in their setting too low a level for the effective- 
ness of hydramnios as an etiological factor. Caldeyro-Barcia and associates? have shown that 
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in the uterus displaying “high contractility” overdistension with 7 L. raises the tonus to 25 
mm. Hg, if thereafter 2 L. are withdrawn the uterine tonus is “almost restored to normal,” 
ie., 12 mm. Hg. Caldeyro-Barcia’ further states, “Our records demonstrating an increase in 
amniotic fluid pressure in toxemia supports Sophian’s theory that increased myometrial tension 
is an important factor in the etiology of eclampsia.” 

Their criticism is further invalidated by accommodating discrimination of their statisti- 
cal material for they demand that before a diagnosis of pre-eclampsia can be established at 
least two of the following criteria need to be present: a blood pressure of 140/90 (altogether 
too high) edema or albuminuria. So far has their zeal for this invidious selection driven them 
that they have seen fit to exclude 30 cases of gross edema found in association with hydramnios 
from their consideration as toxemias an omission that would have otherwise increased the 
associated incidence of hydramnios with toxemia from 16 per cent to 34 per cent. Certain 
other of their figures are likewise singular, such as the relative incidence of pre-eclampsia in 
the primigravida, 10.7, and in the multigravida, 7.9, and, because of this a rather more 
extensive study by MacGillivray® has been appended for comparison (Table I). 


TABLE I 


INCIDENCE OF TOXEMIA 
NO. OF CASES SCOTT MAC GILLIVRAY 
SCOTT | MAC GILLIVRAY (%) (%) 

Unselected 1,268 2,872 10.7 24 
With hydramnios 169 123 34 50 
(ineluding 
30 cases 
of gross 
edema 
omitted ) 

52 


With hydramnios plus further No compa- 
distension (twins, hydrops, rable figure 
diabetes ) 

With hydramnios and normal 70 11 
fetus (approx. ) 

With hydramnios and abnormal 53 1] 
fetus (approx. ) 


In both series there is a considerably higher incidence of toxemia in unselected cases, 
when hydramnios is an accompaniment than when it is not, amounting to a doubling in 
their number in MacGillivray’s series and a tripling in Scott’s after the wrongly omitted 
30 eases of gross edema are appropriately included. It also becomes apparent that when 
to the distending force of hydramnios is added the further distension of increased fetal 
and placental mass as in hydrops fetalis, multiple pregnancy, or pregnancy in the diabetic, 
the incidence of toxemia rises from 34 to 52 per cent in Scott’s series, unmistakable proof 
that even the effect of distension is detectable in the etiology. 

The evidence concerning a primary hormonal etiology of toxemia has been carefully 
examined in the light of the modern knowledge of the subject1° and shown to be untenable. 
Particularly can chorionic gonadotrophin as a cause be excluded in as much as its over- 
production in chorion epithelioma is never provocative of the toxemic state. 

Neither can the placental theory of causation be maintained. Perfectly normal 
placentas can be associated with pre-eclampsia, and vice versa. Any placental abnormality 
does not correspond to the severity of the toxemia. The recrudescence of eclampsia at 
labor, days after its subsidence on the death of the fetus, also rules out placental influence. 

Postpartum eclampsia can be explained by the uterorenal mechanism as well, for it 
is demonstrable that every contraction of the postpartum uterus in the experimental animal 
evokes a wave of renal cortical ischemia potentially responsible for the toxemic state. 
Epileptic convulsions occurring post partum after pituitary outpouring could well be based 
on the salt and water retained as the outcome of the renal ischemia. Indirect proof is at 
hand in the well-known test of epilepsy based on the exhibition of pituitary secretion after 
the conditioning of the patient by imbition of saline. 


= 
29 
oo 
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Cerebral accidents could be similarly based on renal ischemia, the product of the 
uterorenal reflex. Even when cerebral hemorrhage is immediately incriminated in post- 
partum eclampsia, renal ischemia has been shown to underlie it11—a renal state innocent 
of endocrine influence yet a proclamation of the uterorenal reflex and its responsibility 
for toxemia. 
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Reply by Drs. Jeffcoate and Scott 


To the Editors: 


Those who have read the correspondence columns of medical journals during the last 10 
years will be well aware of Dr. Sophian’s well-meant and earnest attempts to have his utero- 
renal reflex theory of toxemia accepted. No useful purpose is served by commenting on all 
his present assertions. Suffice it to say that Dr. Sophian’s criticism of an earlier paper on 
the same subject by one of us! was contrary to the statement in his letter, answered in full.? 
Moreover, in the same journal MacGillivray, whom Dr. Sophian also misquotes, reported 
observations in keeping with ours. It may that other studies will show that simple 
hydramnios is associated with a raised incidence of pre-eclampsia. Van der Velden, for 
example, concluded this to be the case. Our experience, as well as that of others, is to 
the contrary. 

In our paper published in your JOURNAL we were not concerned to prove or disprove 
any theory of the etiology of toxemia of pregnancy. We endeavored merely to report 
factually on clinical observations which were controlled as accurately as possible. We 
' made clear that the same standards for diagnosis of toxemia were used in all the series 
of cases, including the controls. The figures were checked for significance by a statistician. 
We were careful not to draw firm and unwarranted conclusions and any comments made 
on the findings were intended to do no more than to attract workers in this field to a line 
of thought which appears to justify the careful and unprejudiced observation of more 
cases. Whether further studies will confirm or refute our findings remains to be seen. 
Meanwhile, we are happy to leave it to readers of your JOURNAL to judge as between our 
article and Dr. Sophian’s comments. 
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American Cancer Society 


The Scientific Session, American Cancer Society, Biltmore Hotel, New York, Oct. 
26 and 27, 1959, will feature a symposium on “Evaluation of Early Diagnosis of Cancer.” 
Of particular interest to gynecologists will be papers on the “Detection of Early Cancer 
of the Cervix”; “Treatment of Precancerous Lesions of the Uterus”; “Treatment of Early 
Cancer of the Cervix”; and “Value of Staging and Proper Reporting of Cancer.” 


Canadian Society for the Study of Fertility 


The annual meeting of the Canadian Society for the Study of Fertility will be held 
at the Queen Elizabeth Hotel, Montreal, Quebec, Oct. 23 and 24, 1959. 


Dr. JEAN F. CAMPBELL, SECRETARY-TREASURER 
238 QUEEN ’S AVENUE 
LONDON, ONTARIO 


Erratum 


In the article, ‘‘The Underdeveloped Secretory Endometrium,’’ by Robert W. Noyes, 
in the May, 1959, issue of the JouRNAL, the following footnote should have been included: 
This investigation was supported in part by a research grant, RG 5450 (C 1), of the Na 
tional Institutes of Health, United States Public Health Service. 
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EXERTS NO ANDROGENICITY 


NORETHYNODREL, 
the principal constituent of Enovid, is the only progestin with 
the double bond in the position shown, thus differing from an- 
drogens and estrogens. Norethynodrel possesses intrinsic estro- 
genicity (3 to 7 per cent that of estrone) in addition to its potent 
progestational activity. 
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Thus, its administration is free of risks of virilism even on 
long-term administration at high dosage. 


Each 10-mg. tablet of Enovid contains 9.85 mg. of norethynodrel 
and 0.15 mg. of ethynylestradiol 3-methy! ether. (—The 
estrogen is added in optimal amount to avoid breakthrough 
bleeding during prolonged use.—) 


NORETHYNODREL... 


1. The only steroid’ with both progestational and 

estrogenic effects. 
2. Retains its biologic integrity? following oral administration. 
3. Is progestational and estrogenic in experimental animals. 
4. Is progestational and estrogenic in clinical practice. 
5. Is not androgenic’ in experimental animals. 
6. Is not androgenic? in clinical practice. 


Enovid represents a positive advance in the treatment of 
threatened or habitual abortion’ and in the treatment and 
control of endometriosis’. Physicians may prescribe Enovid 
confidently without producing androgenic manifestations. 


DOSAGE OF ENOVID FOR THREATENED ABORTION 


Two or three tablets daily on appearance of symptoms. 

This dosage may be reduced to one or two tablets daily when 
symptoms disappear. The reduced dosage should be 
continued to term and increased if symptoms reappear. 


DOSAGE OF ENOVID IN HABITUAL ABORTION 

Two tablets daily as soon as pregnancy is diagnosed and 
continued without interruption at least through the fifth 
month. Enovid may be safely continued to term if desired. 


DOSAGE OF ENOVID FOR ENDOMETRIOSIS 


The daily dose for the first two weeks is one tablet, two 
tablets daily for the next two weeks, then three tablets daily 
for the following two weeks and finally four tablets 

daily for three to nine months. 


G. D. Searle & Co., Chicago 80, Illinois, Research in the Service 
of Medicine. 

1. Symposium on New Steroid Compounds with Progestational Activity, 

Ann. New York Acad. Sc. 71:483-805 (July 30) 1958. 


2. Edgren, R. A.: The Uterine Growth-Stimulating Activities of 17a-Ethynyl-17- 
Hydroxy-5(10)-Estren-3-One (Norethynodrel) and 17a-Ethynyl-19-Nortestosterone, 
Endocrinology 62:689 (May) 1958. 


3. Rakoff, A. E.: Pages 800-805 of reference 1. 
4. Tyler, E. T., and Olson, H. J.: Pages 704-709 of reference 1. 


5. Kistner, R. W., Endometriosis, in Conn, H. F. (editor): Current Therapy — 1959, 
Philadelphia, W. B. Sounders Company, 1959, pp. 610-612. 
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GLINTGAL 
PHARMACOLOGY 
THERAPEUTICS 


FIRST ISSUE: January 1960 


CLINICAL PHARMACOLOGY AND THERAPEUTICS will publish 
Editor objective and authoritative papers dealing with the evaluation 
WALTER MODELL, M.D. Of the effects of drugs in man. It will present comprehensive 
Editorial Board papers on new drugs and critical re-evaluations of old ones. 
W. A. Bain, M.D. It will include editorials, symposia, reviews and a 
Epwarp A. Carr, Jr. M.D. correspondence section for informal reports. It will also offer 


Winpsor Curtinc, M.D. brief commentaries on new pharmaceuticals as they are 

Artuur C. DeGrarr, M.D. : : 
James M. Dite, M.D. introduced, with advice and prognostications of authorities, 

Atan K. Done, M.D. ag unbiased guides to their use before extensive clinical 
Date G. Frienp, M.D. ‘ 
ArtTHuUR GROLLMAN, M.D. experience 1s available. 

Raymonp W. Houpe, M.D. 

Ernest JAwetz, M.D, PhD. . 

Papers to Appear in Early Issues: 


SES: — The Actions and Uses of Anthelmintics . .. The Respiratory 


Hersert S. Kuprerman, and Circulatory Effects of Opiates and Narcotic Antagonists 
D. R. Laurence, Pharmacologic Basis of the Choice and Use of Drugs 


M.R.C.P. in Myasthenia Gravis... The Present Status of Anabolic 


T. A. Loomis, M.D., Ph.D. 
Donatp Maintann, MD, ‘gents... The Actions and Uses of Hypoglycemic Agents . . . 


H. Houston Merritt, M.D. The Mechanism of Action of Diuretics in Hypertension .. . 


Con C The Newer Drugs in Amebiasis . The Reliability of Reports 


Leroy D. Vannam, M.D. on Drug Evaluations in Man... Experimentation with New 


a a Drugs on Man: A Symposium . .. Pharmacology of Muscle 


Geruarp Werner, M.D. Relaxants in Man. 


plaid THE C. V. MOSBY COMPANY, 3207 Washington Boulevard, St. Louis 3, Missouri 
THIS COUPON.... Dear Sirs: 


Enroll me as a Charter Subscriber to CLINICAL PHARMACOLOGY AND 
THERAPEUTICS. Send the first two issues free. Bill me for $12.50 (Canada & 
Latin America, $13.00; elsewhere, $13.50) for the next six bimonthly issues. 


O I'm enclosing my check for $ 0 Bill me, 
(Attach your check; receive 3 issues free!) 
O | am in General Practice 0 | specialize in 
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i Pregnancy brings prob- 
To simplify lems. Fosfree tablets 


and assist aid in the manage- 
PRENATAL ment, prevention, and 


control of: 


Management © NAUSEA 


® ANEMIA 
| ® LEG CRAMPS 
® VITAMIN AND 


MINERAL 
DEFICIENCY 


Recommended Dosage: 
4 Tablets Per Day 


Soluble Phosphorous Free Calcium, aa 
High Pyridoxine, Vitamin B-12, 
Ferrous Gluconate plus Catalyst. “Liss 
PHARMACAL CO. 
Samples upon Request San Antonio 6, Texas 


doubly valuable for patients on salt-restricted diets 


Besides encouraging the patient’s adherence to diet, DIASAL offers pleasant-tasting prophylaxis against 
the potassium loss incurred by the use of the more recent oral diuretics. The potassium supplemen- 
tation, concurrently supplied by p1asat, helps avoid digitalis toxicity due to urinary loss of this ion. 
Constituents: Potassium chloride, glutamic acid and inert excipients. Available in 2-ounce shakers and 8-ounce bottles. 


SIRE. FOUGERA & CO., INC,, Hicksville, Long Island, New York 
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“has a more prompt, 
more potent 
and more prolonged effect 
than the vitamin K analogues” 


AMCOR 


Vitamin K, 


chemically identical with naturally-occurring vitamin Ki 


e helps prevent hypoprothrombinemia, the most common neonatal 
cause of hemorrhagic disease of the newborn 


e helps reduce incidence of intracranial hemorrhage due 
to hypoprothrombinemia 


Dosage: Prophylactically, 0.5 to 2 mg. to the mother before or during labor, 
or to the child soon after delivery. If actual hemorrhage occurs, up to 10 mg. 
may be given intravenously to the newborn and repeated if necessary. 


Supplied: Tablets, 5 mg.; bottles of 100. Emulsion, each 1-cc. ampul contains 
50 mg.; boxes of 6 ampuls. 


*Council on Drugs: New and Nonofficial Drugs, Philadelphia, J. B. Lippincott Co., 1958, p. 620. 


MEPHYTON is a trademark of Merck & Co., Ing. 


Gsl) MERCK SHARP & DOHME, DIVISION OF MERCK & CO., Inc., PHILADELPHIA 1, PA, 
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ACTA ENDOCRINOLOGICA 


The Official Journal of the Endocrinological Societies in Denmark, 
Finland, Germany, Holland, Norway, Sweden and Switzerland. 


Vol. XXXI, Fasc. 4 CONTENTS August, 1959 


Bulbrook, R. D., Franks, L. M., and Greenwood, F. C.: Hormone excretion in prostatic can- 
cer: The early and late effects of endocrine treatment on urinary oestrogens, 17-keto- 
steroids and 17-ketogenic steroids 


Malinow, M. R., Pellegrino, A. A., and Lange, G.: Distribution of oestradiol-6,7-H3 in the 
arteries of normal and ayant gets fed rabbits 


Hammerstein, J., Foerder, E., und Obrecht, V.: Beeinflussung der Steroidausscheidung des 
Menschen durch I. Verhalten der 17-Ketosteroidausscheidung 5 


Ek, J. I, and Jensen, C. C.: Steroid studies on urine from mothers of mongoloid infants __ 


Korus, W., Schriefers, H., Breuer, H., und Bayer, J. M.: Untersuchungen zur Biogenese 
der Steroide an der iiberlebenden Nebenniere einer teennaenedichagadaneuel im Perfusions- 
versuch 

Bir6, J., Szokolai, V., and Kovdch, A. G. B.: Some effects of sound stimuli on the pituitary- 
adrenocortical system 

Bourrillon, R., Got, R., et Marcy, R.: Actions des enzymes sur l’activité biologique de la 
gonadotrophine chorionique humaine 

Bourrillon, R., et Got, R.: Constantes physico-chimiques de la gonadotrophine du sérum 


Moll, J., and Vogel, T.: Observations on the effect of lesions in the pituitary stalk and the 
median eminence on the zonation of the adrenal cortex 

Nikkild, E A., and Pitkdnen, E.: Liver enzyme pattern in thyrotoxicosis. 
of 14 enzymes in samples removed by needle biopsy 


Holmes, W. N.: Studies on the hormonal control of sodium metabolism in the Rainbow 
trout (Salmo gairdneri) 


Frandsen, V. Aa.: The demonstration of 2-methoxyoestrone and of 2-methoxyoestradiol 
in human pregnancy urine — 


Korsgaard Christensen, L.: The metabolic effect of p-aminosalicylic <¢ 


One number issued monthly, four numbers forming a volume. Three volumes yearly, 
the price of each volume is 50.00 Danish crowns, or §$ 7.25, or sh. 52/-, post free. 


The supplements are supplied free of charge to subscribers. 


Publisher: PERIODICA, 8A Boeslundevej, Copenhagen Brh., Denmark. 


TOKOGRAPH 


Lorand Apparatus for recording and measuring of uterine activity in labor 


“The Lorand Tocograph appears to be a very useful instrument for studying uterine motility at the 
bedside . . . and is an excellent device for measuring the effect of oxytocic drugs . . . (It) gives « 
clear-cut record which is easy to read. ... It should be a valuable adjunct to the armamentariun 
of the obstetrician when administering an oxytocic drug to a pregnant ahaa 


+ ew. D. P.: /Am. J. of Obst 
& Gyn. Vol. 39. No. 5. 1940/. 


Exporters: METRIMPEX 


Hungarian Trading Company for Instruments 
Letters: Budapest 62, P.O.B. 202/Hungary/ Telegrams: INSTRUMENT BUDAPES1 


Page 132 Am. J. Obst. & Gynec. 


181 
529 
942 
: 2 
553 = 
¢ | 
| 
| 603 
| 
| 
| 
| 
| 
| 


now 


FOR VAGINAL W/, 
Moniuasis, VA 
GENTIAN VIOLET 


VAGINAL TABLETS 


The Only 
Specific Antimycotic 
Vaginal Tablet With 
A Gel Forming Base 


A new vaginal therapy specifically designed to pro- 
duce unmatched and outstanding results. Methyl- 
rosaniline chloride (gentian violet) has generally 
proved the most effective and specific agent for 
the treatment of vaginal candidiasis caused by the 
fungus Candida. 


Hyva Gentian Violet Tablets virtually eliminate 
the principal disadvantages of present gentian 
violet preparations. They may be handled without 
staining and have psychological and aesthetic 
acceptance. 

Hyva combines the fungicidal action of gentian 
violet (1.0 mgm.) with three active surface reduc- 
ing agents and bactericides.* These active ingre- 
dients have been incorporated into a_ mildly 
effervescent ‘gel’ forming base which provides 
for maximum and prolonged effectiveness. Shorter 
treatment time is required without the usual messi- 
ness normally experienced. 


One tablet intravaginally for 12 nights. When neces- 
sary one tablet twice daily may be recommended. 
Patient should take a Nylmerate Solution water douche 
on arising and preceding next tablet application. 


Prescribe Hyva Gentian Violet 
Tablets—boxes of 12 tablets. 


*Alkyldimethylbenzylammonium chloride (0.5 mgm.) 
Polyoxyethylenenonylphenol (10.0 mgm.) 
Polyethlene Glycol Tert-Dodecylthioether (5.0 mgm.) 


WRITE FOR DESCRIPTIVE LITERATURE 


HOLLAND-RANTOS COMPANY, INC. © 145 HUDSON STREET, NEW YORK 13, N. Y. 
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senile | 
vaginitis 


responds to 


“Premarin: 
~ Vaginal Cream 


20 years %, 
: A COMBINATION MATERNITY 
& NURSING BRA. Drop cup 
with supporting inner cups. 
32A-44D. No. 712 $3.50 
B 2-WAY STRETCH HAMMOCK 
GIRDLE. Back support. 
Sizes 22-36. No. 500 $6.50 
(Separate shoulder straps) 
© FAMOUS NU-LIFT SUPPORT 
lets Post-partum front panel, 
physicians. rite 
division of FLEXNIT CORP. No. 1000 $16.50 
Las Palmas” Hollywood. 38, California 
358 Fifth Avenue, New York 
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shoulder straps. Sizes 22-36. 


HAILED BY DOCTORS 
EVERYWHERE 


FOR SIMPLICITY, ACCURACY & SAFETY 


GRAFAX MODEL “S” 
KYMOINSUFFLATOR 
FOR TUBAL INSUFFLATION 


Permanent records—400 tests per roll 
Standard cylinder contains CO, for 500 tests 
Controlled adjustable maximum pressure 
Lowest in cost—to buy, operate and maintain 
Compact & portable—weighs only 15 Ibs. 


Send for descriptive literature 


GRAFAX INSTRUMENT CO., Dept. G 
517 West 45th Street 
New York 36, N. Y. 
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® 
Philadelphia 1, Pa. 


when 

dread 
complicates 

the days before 
surgery 


To guide the apprehensive 

patient into a cooperative 

acceptance of surgery, 

to assure mental and muscular 

relaxation in the trying days 

before operation . . . These 

benefits of EQUANIL are provided 

by starting administration a 

week or ten days before 

hospitalization. EQUANIL offers 

no interference with the usual 

preparatory program. And in 

the postoperative patient, 

it encourages early 

recuperation and ambulation by 

MEPROBAMATE, reducing tensions and reactions 
WYETH to stresses that 

Relieves tension—mental and muscular hamper convalescence. 
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DIUPRES 
plus other 
antihypertensive* 


@ 


DIUPRES PROVIDES “BROAD-BASE”’ ANTIHYPERTENSIVE THERAPY 
... 48 effective by itself in a majority of patients with mild or moderate 
hypertension, and evon in many with severe hypertension 
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DIURIL, WITH RESERPINE 


the first “wide-range” antihypertensive—effective in mild, moderate, and severe hypertension 


* more hypertensives can be better controlled with DIUPRES alone 
than with any other agent...with greater simplicity and 
convenience, and with decreased side effects 

* can be used as total therapy or primary therapy, 
adding other drugs if necessary 


* in patients now treated with other drugs, can be used as 
replacement or adjunctive therapy 


should other drugs need to be added, they can be given in much 
lower than usual dosage so that their side effects 

are often strikingly reduced 

organic changes of hypertension may be arrested and reversed,.. 
even anginal pain may be eliminated 

patient takes one tablet rather than two... 

dosage schedule is easy to follow 


economical 


rnn f 
DIUPRES- 9 2 DIUPRES- 290 
* 500 mg. DIURIL (chlorothiazide), 950 mg. DIURIL (chlorothiazide), 


0.125 mg. reserpine. 0.125 mg. reserpine. 


One tablet one to three times a day. One tablet one to four times a day. 


PMERCK SHARP & DOHME, DIVISION OF MERCK & CO., INc., PHILADELPHIA 1, PA. 


*DIUPRES AND DIURIL (CHLOROTHIAZIDE) ARE TRADEMARKS OF MERCK & CO., INC. 
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If Your Patient Has Caneer.., 


Do you know the competitive value of 
radiotherapy and surgery for specific cancers? 


Are you able to predict results of 
treatment with required accuracy? 


Do you know when irradiation should be 
employed either preoperatively or postoperatively? 
When does current opinion recommend irradiation 
in the palliative treatment of inoperable cancers? 


You Cannot Ignore These Questions 


Solve Clinical Problems of Radiotherapy 
Improve Your Care of the Cancer Patient 


with the help of this 
new Mosby Book 


THERAPEUTIC 
RADIOLOGY 


Rationale 
Technique 
Results 


. When your diagnosis reveals that your patient has cancer, are you 
Just Published — 1959 prepared to give the treatment that best insures his complete recovery 
403 Pages, 6%" x 9%" Here for the first time is a book that gives you an up-to-date clinical 
146 Fi presentation of modern concepts in radiobiology. It explains current 

igures 


thinking on the behavior of cancer and gives you a practical orienta 
tion on the management of specific cancers. 


Price, $12.50 e Gives you the complete rationale of clinical care. 
e Describes exact technical procedures for irradiation treatments 
By WILLIAM T. MOSS, M.D. og 
e Discusses the merits and contraindications for conventional an: 
ology, Northwestern Uni- supervoltage therapy. 


versity School of Medicine, e@ Includes as full chapter which discusses ways to minimiz 
Department of Radiology, dermatological effects of irradiation. 
Chicago, Ill.; Director, De- 


¢ e Compares the competitive value of irradiation and surger) 
Gives a frank, critical of possible results. 
Memorial Hospital. THERAPEUTIC RADIOLOGY is the kind of book you'll refer t 


again and again for stimulating discussions detailing the opinions o 
leading radiologists, pathologists and surgeons on treatment of 
the more common lesions of nearly every organ and body tissue. 


al 


At Your Favorite Bookstore or Order on 10 Day Approval From 


The C. V. MOSBY Company 


3207 Washington Boulevard e@ St. Louis 3, Missouri 
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faster recovery, greater comfort 
for your OB-GYN patents 


Administered before and after cervicovaginal surgery, irradiation, delivery, 
and office procedures such as cauterization, FURACIN CREAM promptly controls 
infection; reduces discharge, irritation and malodor; hastens healing. FURACIN 
CREAM is active in the presence of exudates, yet is nontoxic to regenerating 
tissue, does not induce significant bacterial resistance nor encourage monilial 
overgrowth. 


FURACIN CREA 


BRAND OF NITROFURAZONE 


Furacin 0.2% in a fine cream base, water-miscible and self-emulsifying in body fluids. Tubes of 
3 oz., with plastic plunger-type vaginal applicator. Also available: Furacin Vaginal Suppositories. 


l ) THE NITROFURANS —a unique class of antimicrobials 
; ° EATON LABORATORIES, NORWICH, NEW YORK 
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HELP US KEEP 
THE THINGS 
WORTH KEEPING 


You'd give him the world, if 
you could. A free and happy 
world to learn in. A world of 
peace, where he can grow 
up, free of fear. 

But peace takes more than 
wanting, these days. It takes 
a lot of doing, too. And peace 
costs money. 

Money for strength to keep 
the peace. Money for science 
and education to help make 
peace lasting. And money 
saved by individuals, to keep 
our economy sound. 

You can do something 
about this. Every U.S. Sav- 
ings Bond you buy helps 
provide money for America’s 
Peace Power—to help us keep 
the things worth keeping. 

Why not buy a few extra, 


in the months to come? 
Photograph by Harold Hala 


HELP STRENGTHEN AMERICA’S PEACE <p 


BUY U.S. SAVINGS BON 


The U.S. Government does not pay for this advertising. The Treasury Department thanks Sn 
The Advertising Council and this magazine for their patriotic donation. 2 
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HER concepts 
of 
cleansing 
have 
changed... 


Today she would prefer 


TRICHOTINE® 


for her most personal cleansing 


THE FESLER COMPANY, INC. © 375 Fairfield Ave., Stamford, Conn. 


ACTA CYTOLOGICA 
Journal of Exfolative Cytology 


Editors: Clarice Amaral Ferreira, Ruth M. Graham, George N. Papanicolaou, J. Paul Pundel, James W. 


Reagan, George L. Wied. 


Editorial Advisory Board: W. ™M. Allen, St. Louis; T. Antoine, Vienna; H. F. Bettinger, Melbourne; W. 
Bickenbach, Munich; J. Botella Llusia, Madrid; R. Bourg, Brussels; Sir Roy Cameron, London; 
J. Campos R. de C., Lima; T. O. Caspersson, Stockholm; L. T. Coggeshall, Chicago; M. Edward 
Davis, Chicago; E. Day, New York City; G. Dellepiane, Torino; P. F. Denoix, Paris; J. Ferin, 
Louvain; P. Funck-Brentano, Paris; I. Gersh, Chicago; G. O. Gey, Baltimore; A. Glucksmann, 
Cambridge; E. von Haam, Columbus; E. Held, Ziirich; P. A. Herbut, Philadelphia; R. E. Kaiser, 
Washington-Bethesda; Th. Koller, Basel; H. Lax, Berlin; H. Lettré, Heidelberg; K. Masubuchi, 
Tokyo; J. V. Meigs, Boston; R. C. Mellors, New York City; A. de Moraes, Rio de Janeiro; 
J. H. Miiller, Ziirich; E. Navratil, Graz; A. E. Rakoff, Philadelphia; C. E. Rubin, Seattle; H. 
Runge, Heidelberg; W. Sandritter, Frankfurt a.M.; L. C. Scheffey, Philadelphia; C. W. Taylor, 
Birmingham; H. H. Wandall, Copenhagen; H. de Watteville, Geneva; B. Zondek, Jerusalem. 


ACTA CYTOLOGICA publishes (1) Symposia by Correspondence on selected topics of 
exfoliative cytology (2) Review Articles and Original Publications on all phases of exfoliative 
cytology (3) Abstracts from the Cytological Literature (4) Letters to the Editors and (5) other 
pertinent information for the exfoliative cytologist. 


Annual Subscription: $9.50 (three numbers per annum) 


Address to: ACTA CYTOLOGICA, 5841 South Maryland Avenue, Chicago 37, Illinois, 
USA. 


Vol. 1-1957 is out of print. The three issues of Vol. I1-1958 are still available ($9.50). Vol. 111-1959 is the 
current subscription. When ordering please specify if back numbers (Vol. II) are also requested. 
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DECIDUAL BLEEDING... 
A HAZARD IN EVERY PREGNANCY 


The success of virtually every pregnancy depends upon 
the integrity of the mother’s placental vessels: Fragilk 
decidual capillaries favor spontaneous abortion;'* re- 
stored capillary integrity can prevent it. 


Hesper-C Prenatal... 
@ precaution in every pregnancy 


Numerous studies'~ confirm that the capillary-protectiv 
factors, hesperidin complex and ascorbic acid, as pro 
vided in Hesper-C Prenatal, restore and maintain capillary 
integrity throughout pregnancy. 


.a necessity in habitual abortion 


In habitual aborters, the administration of hesperidin 
complex and ascorbic acid results in impressive fetal sal 
vage—as high as 95% in one Hesper-C series.‘ “Repeat 
performances” often follow. 


Hesper-C | 


capillary-protective factors + vitamins and minerals 


References: 1. Greenblatt, R. B.: Obst. & Gynec. 2:530, 1953. 
2. Pearse, H. A., and Trisler, J. D.: Clin. Med. 4:1081, 1957 
3. Javert, C. T.: Spontaneous and Habitual Abortion, New York, 
The Blakiston Division, McGraw-Hill Book Co., Inc., 1957, p. 338 
4. Javert, C. T.: Obst. & Gynec. 3:420, 1954. 5. Dill, L. \.: 
M. Ann. District of Columbia 23:667, 1954. 6. Greenblatt, R. |! 
Ann. New York Acad. Sc. 61:713, 1955. 


Products THE NATIONAL DRUG COMPAL Y 
of Original Philadelphia 44, Pa. 


Research 
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YOUR concepts of 


cleansing have 
changed... 


Detergents are the modern, efficient way of 
cleansing. They provide greater surface activity 
and assure effective penetration. 

Trichotine is the modern detergent vaginal 
douche. Unlike vinegar or low pH douches, 
Trichotine cuts through viscid leukorrheal dis- 
charge and allows complete penetration of its 
healing and soothing ingredients. Trichotine is 
bactericidal and promotes epithelization. It 
offers quick relief from pruritus, and its re- 
freshing, soothing action is reassuring even to 
your most fastidious patients. 


in vaginitis— vulvovaginitis —cervicitis—pruritus vulvae— 
postcoital and postmenstrual hygienic irrigation 


TRICHOTINE’ 


write for samples and literature to THE FESLER COMPANY, INC. * 375 Fairfield Ave., Stamford, Conn. 


SPECIALIZED MISCELLANEOUS 
SERVICES 


ets Lead + Arsenic » Transaminase 


7 DAYS Lipids Antistreptolysin 


Hemoglobin Identification 


A WEEK Ce | Proteins by Electrophoresis 


Serum Iron.+ Iron Binding 
to Laboratories ...: Capacity + Paternity Tests 
Copper Magnesium 
all over 
North 1C 
America ENDOCRINE ASSAYS 


Aldosterone Catecholamines 
Serotonin + 17-Ketosteroids 


is published monthly by Biochemical Procedures to Bound lodine + Estrogens 


keep physicians and laboratorians abreast of current Butanol Extractable lodine 


developments in the clinical laboratory field. Write Pregnanediol + Pregnanetriol 
for a complete set. Corticosteroids» Gonadotropins 


. 3 Please write for Fee Schedule & Mailing Containers 


IOCHEMICAL PROCEDURES 


12020 Chandler Boulevard 
North Hollywood, California 


a “The Laboratory for Laboratories” 
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Correlates the pathological changes 
in the ovary with the endocrine 
disorders which accompany them 
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Morris and Scully 


ENDOCRINE PATHOLOGY 
OF THE OVARY 


For the gynecologist, the pediatrician, the internist, the 
pathologist or the endocrinologist seeking to correlate and 
understand the pathological changes found in the ovary 
with the endocrine disorders which accompany them, the 
new Morris and Scully book, ENDOCRINE PATHOL- 
OGY OF THE OVARY offers the only completely cur- 
rent and significantly essential information available on 
the subject. Covering the modern aspects of the problem, 
this presentation includes not only much previously un- 
reported case material, but a number of new approaches 
to existing concepts as well. 


The authors lead you through introductory chapters on 
modern concepts of the cells of the gonads, their embryol- 
ogy, sexual differentiation, sex hormone production, hor- 
mone assays, and a brief classification of various endocrine 
syndromes. Current thinking on non-neoplastic and neo- 
plastic abnormalities of the ovary which are associated 
with endocrine effect are discussed in detail. Significant 
case histories of functioning tumors and related disorders 
observed at Massachusetts General Hospital, Peter Bent 
Brigham Hospital, the New England Deaconess Hospital, 
the Boston City Hospital, Free Hospital for Women in 
Brookline and Yale Medical Center are included. 


By JOHN McLEAN MORRIS, M.D., Associate Professor of 
Gynecology, Yale University School of Medicine; and ROBERT 
E. SCULLY, M.D., Clinical Associate in Pathology, Harvard 
Medical School, Associate Pathologist, Massachusetts General 
Hospital, Boston. 


Just published, 151 pages, 634” x 934”, 
75 illustrations. Price, $8.50 


The C.V. MOSBY Company 


3207 Washington Boulevard, St. Louis 3, Missouri 
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to relieve pain, cramps, depression in 


DYSMENORRHEA 


2 tablets every 3 hours 


ISAL 


3 analgesic an tispasmod iC antid epressant 


Also available: “Edrisal with codeine’ (4 gr. & |% gr.) 


0) Smith Kline & French Laboratories 


& q 


O O 
New Effervescent bulk | Laxatives 


everybody 
likes° 


CHILDREN ADULTS GERIATRICS 


posace: Both Effersyl and Effergel 


Adults: 1 rounded teaspoonful in Children: 3 years and over: initially, 
a glass of water daily. Stubborn 1 level teaspoonful in one-half glass of 
constipation may require 1 water upon retiring. Subsequent dosage 
rounded teaspoonful twice daily. to be adjusted according to results. 


Both available in 4-ounce and 9-ounce bottles at all pharmacies. Write for tasting samples. 
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FOR THE CHRONICALLY 
OR ROUTINELY CONSTIPATED 


Effersyl 


(PSYLLIUM WITH A MILD PERISTALTIC STIMULANT) 


® More lubricating bulk and milder peristaltic stimulation combine 
to produce soft, formed stools. 


Sodium-free. 


@ A pink, refreshing, pleasant tasting effervescent drink assures 
patient cooperation. 


@ Granular powder form allows variable dosage. 


Each 7 Gm. pink granular powder (approximately | rounded teaspoonful) provides: 


Psyllium hydrocolloid 
the highly purified hemicellulose of the husk of the psyllium seed. 
(Plantago ovata, Forsk) 


Di(acetylhydroxyphenyl)isatin 


(chemically similar to the active principle of prunes) 


FOR THE DIFFICULT OR 
OBSTINATELY CONSTIPATED 


Efferzgel 


(CARBOXYMETHYLCELLULOSE WITH A PERISTALTIC STIMULANT) 
® Lubricating, non-irritating bulk produces soft, well-formed stools. 


®@ A clear, refreshing, lemon-flavored effervescent drink assures 
patient cooperation. 


® Granular powder form allows variable dosage. 


Each 7 Gm. white granular powder (approximately | rounded teaspoonful) provides : 
Sodium Carboxymethylcellulose 


Di(acetylhydroxyphenyl)isatin 


(chemically similar to the active principle of prunes) 
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Analgesia with a plus 


In Obstetrics, Surgery, Relief of 


MEPERGAN combines PHENERGAN® HCI (promethazine 
HCl, Wyeth) with meperidine HCI. Both drugs have been 
widely employed in the PHENERGAN-meperidine regimen 
for sound perisurgical and obstetrical management. The 
merging of the two agents in MEPERGAN provides analgesia 
augmented by the many demonstrated values of PHENERGAN. 
These include the quelling of apprehension, the control of 
nausea and vomiting, the potentiation of barbiturates and 
narcotics, and the facilitation of anesthesia. An abundant 
clinical experience!-* confirms that: 


1. MEPERGAN provides analgesia plus sedative, amnesic, 
antiemetic, antihistaminic, and potentiating actions 


. MEPERGAN produces analgesia reported to be twice as 
great as that of its meperidine content 


. MEPERGAN provides safe basal anesthesia 


. MEPERGAN permits smaller doses of anesthetics—im- 
portant in surgery and obstetrics 


. MEPERGAN permits smaller doses of narcotic analgesics 
by promethazine potentiation—important in obstetrics, 
in postoperative pain control, and in intractable pain 
requiring extended use of narcotics 


. MEPERGAN management is remarkably free of signifi- 
cant alteration in vital functions because it reduces 
the need for depressant agents—important for safety 
of obstetrical patient and baby 
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Severe Pain 


meperidine-promethazine combined 


GAN 


Promethazine Hydrochloride 
and Meperidine Hydrochloride, Wyeth 


In Obstetrics: MEPERGAN benefits both mother and in- 
fant.!-? Providing predictable maternal sedation and anal- 
gesia, it markedly reduces the need for narcotics and 


eliminates the need for barbiturates in labor, thus reducing 
the likelihood of fetal distress. In addition, antiemetic 
protection is afforded, and shortening of labor has been 
consistently reported.! 


In Perisurgical Care: MEPERGAN is useful in all forms of 
surgery.*-® It may be used preoperatively for preparatory 
medication, during surgery as an adjunct to anesthesia, 
and postoperatively to control pain. 


In Severe Pain: MEPERGAN is valuable for the relief of 
intense pain from various causes, including malignancy.® 
Its narcotic-potentiating action often permits substantial 
reduction in the daily requirements for potent analgesics. 


CAUTION: The package circular should be consulted before 
MEPERGAN is used. See particularly the statements on 
injection routes, dosage, precautions, and side-effects. 


1. Carroll, J.J., and Moir, R.S.: J.A.M.A. 168:2218 (Dec. 27) 1958. 
2. Gollin, H.A., et al.: Am. Pract. & Dig. Treat. 9:2001 (Dec.) 1958. 
3. Potts, C.R., and Ullery, J.C.: A Scientific Exhibit. Presented at 
meeting of American College of Obstetricians and Gynecologists, 
Atlantic City, April 5-8, 1959. 4. Piserchia, E.G.: J. M. Soc. New 
Jersey 55:261 (June) 1958. 5. Light, G.A., et al.: J.A.M.A. 164:1648 ® 
(Aug. 10) 1957. 6. Weiss, W.A., and McGee, J.P., Jr.: Ann. Surg. Philadelphia 1, Pa. 
144:861 (Nov.) 1956. 
*Trademark 
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IMPROVED 
stainless steel 
INSTRUMENTS 


DE LEE HILLIS’ 
Foetal Heart Stethoscope 


e All stainless band made of finest spring 
steel for long, tarnish-free life and secure 
fit. Replaceable leather pad keeps metal 
plate from forehead for added comfort 
and cleanliness. This stethoscope per- 
mits the physician to keep hands free 
for obstetrical preparation, while follow- 
ing foetal heartbeat. Specify by Catalog 
No. A136. 


PEDERSON’S 
Child Size Vaginal Speculum 


e Dimensioned for the examination of 


children (blades only one-half inch 
wide), this Pederson Vaginal Speculum 
answers the physician’s need for a qual- 
ity instrument designed expressly for 
this purpose. One of a great variety of 
stainless steel designs made by D-P, 
world’s largest manufacturer of non- 
illuminated specula. Specify by Catalog 
No. F1190. 
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to control 
weight 
in pregnancy 


\EWY 


(diethyl propion) 


hunger control 
free of CNS 

why Agoral is 

the best laxative stimulation 


Tenuate, ideally suited for weight control in 
pregnancy, produces pure anorexia...free of 
CNS stimulation.! Tenuate does not affect 
blood pressure, and complete blood, urine, 
BMR? and EKG studies show no alterations 


for her 


Inconstipation of pregnancy, traceable to the drug. 
pleasant-tasting Agoral Tenuate controls hunger, does nothing more 
works gently overnight, with- ...its pure anorexic effect produces satisfac- 


tory weight loss, often with minimum reli- 


out disturbing sleep, to pro- ance on strict dieting or calorie counting.! 


duce a normal bowel — Dosage: One 25 mg. tablet one hour before meals. 
ment next morning. Prescribe To control nighttime hunger, an additional Tenuate 


Agoral foe hospital use, too. tablet in mid-evening will not bai insomnia. 
ake | Unger control 
convenience, dependability. ‘ fo r any 
agoral obese patient 


the gentle laxative 


1. Spielman, A.D. :Mich. Acad Gen. Prac. Symposium, Detroit, 1959 
2. Huels, G.: Mich. Acad. Gen. Prac. Symposium, Detroit, 1959. 


3. Alfaro, R. D. and Gracanin, V.: to be published. 
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MORRIS PLAINS. 


THE WM. S. MERRELL COMPANY 


NEW YORK «¢ CINCINNATI ¢ ST. THOMAS, ONTARIO 


Page 152 Am. J. Obst. & Gyne:. 


i 
— 
4 
| 
— Merrell 


INDEX TO ADVERTISERS 


Please mention “The American Journal of Obstetrics and 
Gynecology” when writing to advertisers—it identifies you 


Abbott Laboratories 

Acta Cytologica 

Acta Endocrinologica 

American Ferment Co., Inc. 
Amfre-Grant, 

Armour Pharmaceutical Company 
Arnar-Stone Laboratories, Inc. 
Astra Pharmaceutical Products, Inc. —- 
Ayerst Laboratories 25, 51, 134 


s3iochemical Procedures 
Boyle & Company 
Bristol Laboratories, 
Burroughs 


Carnation Company & Subsidiaries ~~~ 


Davol Rubber Company 
Desitin Chemical Company 
Dittmar-Penn Corp. 

Doho Chemical Company 
Dome Chemicals Ine. 


Eaton Laboratories ~~ 80, 81, 98, 99, 112, 135 
Ethicon, Inc. Ye 8 


Fesler Company, Inc., The 
Florida Citrus Commission 
Fougera & Co., Inc. 


Geigy Pharmaceuticals 
Grafax Instrument Co. 
Guardian Chemical Corporation 


Holland-Rantos Co., Inc. 
Irwin, Neisler Co. 
Johnson & Johnson 


Lederle Laboratories, a Division 
American Cyanamid Company 

Lilly and Company, Eli 

Little, Brown & Company 

Lloyd Brothers, Inc. 


Massengill Company, The S. E. . 
13, 37,. 38 
Mead Johnson Company —------- 20, 82, 83 

Merck Sharp & Dohme 

30, 31, 59, 62, 63, 130, 181, 186, 137 
Merck Sharp & Dohme 
Merrell Company, The Wm. S. 
26, 7 


While every precaution is taken to insure accuracy, we cannot guarantee against the 
possibility of an occasional change or omission in the preparation of this index, 


Fourth Cover 


Metrimpex 
Mission Pharmacal Co. 


Mutual Benefit Life Insurance Com- 
pany, The 


National Drug Company, The 93, 101, 142 
Nu-Lift Division of Flexnit Corp. 


Organon Inc. 
Ortho Pharmaceutical Corporation ~--~- 
61, 84, 85, 95, 


Parke, Davis & Company 

Pet Milk Company 

Pfizer Laboratories, Div. Chas. Pfizer & 
Ce. te 2 36, 52, 53, 65, 104, 105 

Pitman-Moore Company 

Purdue Frederick Company 


Robins Co., Inc., A. H. 
Roche Laboratories, Div. of Hoffmann- 
96, 97, Second Cover 
Rorer, Inc., William H. 
Ross Laboratories 


Schenlabs Pharmaceuticals, Inc. 
Schering Corporation 
Schmid, Inc., Julius 
Sklar Manufacturing Co. 
Smith Kline & French Laboratories -- 

32, 43, Ts, 
Squibb & Sons, E. 44, 88, 89, 151 
Strasenburgh Laboratories 91, 92 
Stuart Company, The 3, 146, 147 
Sunkist Growers 


Tailby-Nason Company, The 
Tampax, Inc. 
Travenol Laboratories, Inc. 


U. S. Savings Bonds 


Walker Laboratories, Inc. 
Wallace Laboratories -~ 23, 45, 87, 
Warner-Chilcott Laboratories 
Webster Company, The Wm. ‘ 
Third Cover 
Westwood Pharmaceuticals 
White Laboratories, Inc. 
Whittaker Laboratories, Inc. 
Winthrop Laboratories 
Wyeth Laboratories 

35, 71, 


September, 1959 


Page 153 


132 
129 
dion ) | 
(OBA), 
of 
ct 
IS 
£03.. 226 
1 
e 
67. 68 
66 
29, 116 140 
150 
, 42, 109 
‘ 
| 
) = 


or no 
rmal, healthy, comfortable pregnancies 


Rec 
aazaazal 


ww. to 


FER 
ELEMENTS” 
vents 
micRONUTRIENTS 

Copper 25 Copper Sulfate! 2 ™.: Mangane 
2™ Covet ait as Cobalt Sultate) 04 mE: 
Fine One sium ias Magnes’ 
2 

as de 
um Fivorsde 


mount VERNON. 


as Cale 
le 


WALKER LA 


NON 


HIGH-POTENCY 
ULES WITH “BUILT-IN” 

IN 
ANTIANEMIA FACTORS 


333 me? 


Page 154 
Am. J. Obst. & Gynet 


. 
Yn bkor 100 CAPSULES 
| R FCA LC | re 
i 
SUPPLEMENT p yoo CAPSUE 
USE DURING PRE E 
EACH CAPS 
LACTATE Anhydrous 
viTAMin Crystalline 2,000 USP Units 4 
yITAMIN crystalline 400 U SP_Units 4% 4 
THIAMINE HC! 300 mg — 
ASCORBIC acid 3000 mg 
calcium PANTOTHENATE 250 me Cooper 0s 
pyRIDOXINE HC! 100 mg 19 
| 
daily, 
4 


control nausea 
and vomiting 

of pregnancy 

RECTALLY 
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¢« Complete utilization of medication 
assured 
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ANOTHER STUDY’ CONFIRMS: 
EXCELLENT OBSTETRIC ANALGESIA 
WITH LERITINE 


Clinical results with LERITINE in 155 obstetric patients. 


@ rapid relief of pain: ‘onset of action is rapid,” with “almost 
immediate analgesia and sedation” and “an analgesic potency 
2Y2 times that of meperidine...” 


@ wide margin of safety: “respiratory depression or alteration in 
blood pressure was not observed ... nausea and vomiting during 
labor were extremely rare...” 


@ minimal effect on newborns: “condition of the infant at the 
time of delivery... when compared with a group sedated with 
meperidine ... shows a consistently higher rating.” 


@ high patient acceptance: “We were able to obtain good to 
excellent amnesia in 64-66% of mothers and ppaaiay — 
tion with the method in 83-85% of cases.” 


1. Wizenberg, M. J., et al.: Am. J. Obst. 
& Gynec. 78: 405 (Aug.) 1959. 


effective even for 


479% 
parenterally or orally 
Additional literature on LERITINE is available to physicians on request. 


WARNING: LERITINE may be habit-forming. Subject to Federal Narcotic Law. 
*LERITINE is a trademark of Merck & Co., Inc. 
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